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Examining the Instruments Prior to an Aerial Overseas Flight 


A Full Description of the 
Marconi Wireless Telephone for Seaplanes 
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“MADE IN AMERICA” 
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Radio Frequency Ammeters 


for determining 


Antenna Currents 


Model 400 
Thermo Ammeter 


(Not a Hot-Wire Instrument) 


is a Switchboard Type Instrument 
7% inches in diameter. 
Model 400 


Guaranteedaccuracy of 1%. Equally 
accurate on currents of any audio 


or radio frequency. 


Self-contained. Front-Connected 


Radio Frequency Ammeter 


Unaffected by changes in temperature. Extremely low 
power consumption. Can be used where bad wave 
form or frequency precludes the use of other forms of 


instruments. 
Write for information 


Weston Electrical Instrument Company, 27 Weston Ave., Newark, N. J. 


New York Cleveland Denver Buffalo Seattle Winnipeg 
coseage Detroit Cincinnati Minneapolis Toronto Vancouver 
Philadelphia St. Louis Pittsburgh New Orleans Montreal Calgary, Alta 
Boston San Francisco Richmond Miami, Fla. Halifax 


And in Principal Cities Throughout the World. 
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When the Empress of Ireland went 
down, 140 Salvationists were drowned. 


When the sea gave up its dead not one § 
Salvationist was found with a life belt on. 


The Salvation Army is based upon : 
self-sacrifice. : 


Go into the slums and see for yourself. 


Back from the War, The Army is } 
enlarging its work among the poor, § 
the friendless, the lowly. 


WILL YOU HELP? 








The Salvation Army Home Service Fund 
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THE MAN WHO BUILDS HIS 
OWN ‘WIRELESS APPARATUS 


Are you one of the men who take more interest 
in constructing their own wireless apparatus 
than in purchasing the complete set from the 
manufacturer? 


You have thousands of fellow enthusiasts all 
over this country. There surely 1 Is great sat- 
isfaction in “making your own” apparatus 
and knowing exactly the kind and quantity of 
material that goes into each working unit. 


Your imsulation may be good or bad according 
to the material used. Ask any of the former 
amateurs and experimenters what satisfaction 
they secured from genuine 


BAKELITE-DILECTO 


then ask the modern wireless man what he 
thinks of this insulation. You will find 
BAKELITE-DILECTO used wherever insula- 
tion is needed in the better types of modern 
apparatus. 


It’s so convenient to use because it is furnished in Sheets, 
Rods and Tubes. Waterproof, permanent and strong. 


We also manufacture Vulcanized Fibre and Conite for 
special insulating purposes. 


Let us show you how our Standard Products 
can be made to solve your insulating problems. 


THE CONTINENTAL FIBRE CO. 


NEWARK, DELAWARE 
233 Broadway, New York City 332 S. Michigan Ave., Chicago, Ill. 
525 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal. 
301 Fifth Ave., Pittsburgh, Pa. 
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Variable Air Condenser Type 182 


HE illustration shows our new variable air condenser, the plates 

being especially designed to give an approximately even variation 
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tion making it well adapted for uses where a small accurate condenser 
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ESTINGHOUSE 
ELECTRIC 


Radio Equipments 
require the highest 
grade of instruments 
consistent with reliable 
service and the available 
space. 





Full Size, Two-inch Body 


The Type B X 


was especially developed for Radio application. 
Operating on the D’Arsonval principle, it 
will measure vacuum-tube filament currents 
and other direct currents used in wireless 
work, while for radio frequency cur- 

rents it is provided with a self- 

contained heater and thermo- 
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A group of observers at Le Valdahon, 
Doubs, France, getting in some wireless 
practice during spare time; novices are 
thus taught to send and receive, and 
experienced operators increase their skill 


U. S. Official Photo 











Photo: Press Ill, Svce. 


In uniform, standing, in the circle above is H. I. H., Prince Kita- 
Shirakawa inspecting the wireless apparatus at Tokyo Central Tele- 
graph office. as a complimentary message is being received from Guam 


To the left is the hydrophone submarine detector used successfully 
during the war as a means of oo the approach of enemy under- 
sea craft 
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As the homecoming fleet sailed into New York an invitation from the reception committee was transmitted and the plans were 


Photo: Press Ill. Svce. approved and accepted by wireless 
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WORLD WIDE WIRELESS 


Growing Importance of Wireless Recognized 


HAT the future for wireless is great and a belief that 

it will play a large part in reconstruction are thoughts 
expressed in a recent copyrighted dispatch from London 
tothe N. Y. Sun. According to the writer, in a discus- 
sion of wireless and reconstruction Guglielmo Marconi 
noted that the war had done wonders for wireless. Never 
have so many kindred inventions been made in so brief a 
period as have sprung up in connection with wireless 
since the war started. As indicated by the fact that a 
message recently was sent half around the globe, wireless 
will have a tremendous role to play in the days of recon- 
struction. 

Only those who know the cost of maintaining a line of 
telegraph across the wastes of the desert, through the 
jungle, across the wilds of the tropics, can have any 
appreciable idea of the saving that wireless will effect. 

Tornadoes, even the ants, work havoc among telegraph 
wires. That this evil will be largely surmounted by wire- 
less goes without saying. 

Wireless will have a far greater part to play in connec- 
tion with the great aerial routes with which the continents 
are to be linked up. 

Wireless will have opportunity to display its powers in 
linking up those parts of the country intersected by water- 
ways. The money spent in laying cables, in defraying the 
expense of upkeep and so forth, is amazing. 

One thing upon which Marconi lays stress is the part 
his invention will play in fostering international relation- 
ships. He is profoundly grateful for what wireless 
achieved in the cause of freedom during the war, just as 
he rejoices over the thousands of lives saved by his in- 
vention before the war, to say nothing of the many res- 
cued during the hostilities. 

But the part it is to play during the day to be will best 

accentuate the utility of the invention of Marconi. Ship- 
wreck will be a peril not half so terrible as it was till 
recent years. Opinions soon will be bandied about the 
earth in a way that seems incredible. Consultations be- 
tween the world’s statesmen, scientists, business heads, 
will constantly be in progress; the mountain ranges, the 
far-flung frontier line, the oceans, will be reduced into the 
compass of a few leagues. 
_ The development of aircraft will be assisted by wireless 
ina way that baffles the imagination. Until recently an 
airplane or an airship enveloped in fog was more or less 
out of touch with the surface. Especially was this the 
case at sea, where many an able pilot came to a tragic 
end. But now lost in a cloud bank the aviator of today 
by wireless can be as certain of his bearings as if he were 
the skipper of a paddle steamer. 

In the event of a great earthquake the wireless will be 
of even greater assistance than ever it was. In combina- 
tion with aircraft, wireless would be the means of sum- 
Moning assistance on such an occasion with startling 
promptitude. 


And the same holds good in regard to railway colli- 
sions. 

The telegraph has played the leading part in bringing 
many a criminal to justice. But an infinitely greater trap 
for the culprit will be the telegraphy which, independent 
of the innumerable restrictions of wires, can play a great- 
er part in arresting his flight than telegraphers ever 
dreamed of. 


Press Ill. Service 
Recent portrait of Marconi, who sees great expansion in peace-time 
uses of wireless 


German Peace Delegates Use Eiffel Tower Wireless 


OLLOWING the news of the presentation of the 

peace treaty it was stated that the high-power radio 
equipment in the Eiffel Tower had been reserved for the 
exclusive use of Count Brockdorff-Rantzau, head of the 
German peace delegation, at certain hours during the day. 
The announcement of this arrangement from Versailles 
added that a direct wire had been established from the 
Hotel Des Reservoirs to the famous French long-distance 
station. . 
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International Commission to Distribute Radio 
Information for Aerial Navigation 
THE proposed convention regarding international 
aerial navigation has been completed by the judicial 
and military sub-committees of the Aeronautic Commis- 
sion of the Peace Conference, on which Brig.-Gen. Ben- 
jamin D. Foulois, Major Pollock and Capt. Bacon repre- 
sent the United States. 

The convention is composed of forty-one articles, 
which establish an international agreement on sovereignty 
of the air, provide for the concession of inoffensive voy- 
ages between the contracting states and deal with forbid- 
den zones and also international aerial routes. 

An international commission on aerial navigation is to 
be formed. Its duty will be the gathering and dissemina- 
ting of radio-telegraphic, meteorological and medical in- 
formation affecting aerial travel. 





Ground telegraph transmitting and receiving apparatus 


Voices By Radiophone Urge Purchase of Victory Notes 


FrROM an airplane flying 2,600 feet overhead an army 
officer read President Wilson’s Victory Liberty Loan 
message to 15,000 persons assembled at the south steps 
of the Treasury, in Washington, by the use of the wire- 
less telephone and a newly invented sound amplifier. 

The throng of Government employees, dismissed for 
the capital’s opening demonstration for the loan, cheered 
the President’s message as spoken through the air and 
enunciated distinctly to them by Lieut. H. E. Metcalf, a 
radio officer in the airplane. 

The “sound amplifier,” was also given its first public 
demonstration in Victory Way, in New York. 

The external evidences of the instrument were sound 
distributors, resembling phonograph horns in shape, sus- 
pended from wires over the heads of the crowds. The 
voice of a speaker given in at the central transmitter is 
amplified and carried with equal force to each of the 
sound distributors in the system. 

Used in conjunction with the wireless telephone, 
sound was brought from a city wireless station and then 
reproduced over the overhead wires. Voices and phono- 
graph and piano music were recorded. 

Franklin D. Roosevelt, Assistant Secretary of the Navy, 
was one of those who spoke; his words were received by 
wireless telephone from Washington. 

Visitors also had the official naval time transmitted to 
them every quarter hour in the same manner as the navy 
wireless station at Arlington flashes the correct time to 
ships at sea. Other features included the transmission of 
a soldier quartet singing at Camp Upton. 

Overhead the big navy dirigible C-4 from the Rock- 
away station sent down a telephone message to the crowd 
to “buy Victory notes.” 
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Wireless Warning Saved Leviathan from 
Floating Mine 
THAT the transport Leviathan, biggest ship afloat, 
carrying 14,000 persons including troops, crew and 
civilians, came within ten yards of striking a mine on her 
way from Brest became known when the ship docked at 
Hoboken. 

A wireless from the transport Mount Vernon on April 
21st reported a floating mine 400 miles southeast of the 
Grand Banks. The Leviathan swerved southward, but 
at 10:30 o’clock the next morning her lookout reported a 
mine so close that when Lieut. Commander Harold Cun- 
ningham, the navigator, put the ship hard to port she 
migsed the mine by only thirty feet. 
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Naval Academy’s Electrical Head Takes 
Charge of French Station 


APTAIN A. St. Clair Smith, U. S. N., has been or- 
dered from the Naval Academy at Annapolis to take 
command of the Lafayette Radio station conducted by the 
U.S, Navy at Croix d’Hins, near Bordeaux, France. 
The station, which is nearly completed, has eight 
towers, each 850 feet in height. The control of the 
Croix d’Hins station, it is understood, ultimately will pass 
to France. 
Captain Smith has headed the Department of Electrical 
Engineering and Physics at the academy for two and a 


half years. 


Croix de Guerre for Brooklyn Wireless Man 
FO® maintaining his wireless station in the midst of the 


famous “million dollar barrage,” Private Edgar T. 
Smith, of Brooklyn, has been awarded the Croix de 
Guerre. Smith was a wireless operator on a New York- 
Havana liner prior to enlisting May 4, 1917. He was 
assigned to the Signal Corps as an instructor in wireless 
signaling at Camp Upton. When the big drive started 
September 27, Private Smith was in charge of a wireless 
detail in the second line trenches of the Argonne. Six 
men were holding a station that invited shelling through 
the German’s use of instruments locating wireless stations. 
As soon as the drive started and the wireless orders began 
snapping from the station the tletail was located. 

German guns were trained on the dugout where the 
detail was stationed and after a few close shots a direct 
hit knocked it to bits. Instead of going back the detail 
moved a half kilometer forward. Private Smith with 
three men established another station closer to the enemy 
guns. The other two men went out for food and Smith 
operated the station for 24 hours alone. 

On February 27, at Ballou, the 37th Division, the Ohio 
National Guard, of which Smith was then a member, was 
reviewed and presentations of decorations made. With a 
kiss on each cheek he was given the Croix de Guerre for 
“distinguished bravery.” 

Smith was twice gassed and once wounded with shrap- 
nel. He fought in the Vosges, St. Mihiel, Meuse-Ar- 
gonne and other sectors. 


British Admiralty Removes Ship Radio Restrictions 

CCORDING to an announcement from the British 

Admiralty all restrictions on the use of wireless te- 
legraphy on ships were removed on May Ist except in the 
North Sea, the English Channel east of the line joining 
Dungeness and Boulogne, in Baltic Northern Russia, in 
the waters of the Mediterranean, Black Sea, and Sea of 
Marmora. 
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Directional Effect of Radio Useful in Trans-Atlantic 
Aircraft Flight 

SPROFESSOE W. I. SLICHTER, of Columbia Uni- 
versity, is the author of an interesting article which 

appeared recently in the New York World, dealing with 

one of the many cases where the development work in 

preparation for war may be put to permanent use in the 

arts of peace. 

In transoceanic flight a difficulty will be encountered 
in that it is impossible to take an observation of the 
sun from an airplane, as is the universal custom among 
mariners in order to determine their position at sea. 
The reason for this difficulty is the mariner meas- 
ures the angle between the sun and the horizon 
to determine his position, and the horizon is a definite 
thing to one located within a few feet of the level of 
the sea. But to an observer in an airplane the horizon 
changes with every change in altitude, and in order to 
make a careful calculation the observer would have to 
know his height above the sea very accurately and then 
make very complicated calculations. 

That is why radio engineers are so interested in the 
problem of transoceanic flight; because they have a 
scheme by which the aviator may determine his posi- 
tion at any time of the day or night, in fog and cloudy 
weather as well as sunshine. In this it has an advan- 
tage over the present practice of the mariner. 

To assist the transoceanic flyer it is necessary to have 
two or three powerful land radio stations, such as at 
Washington, D. C., Newfoundland, Ireland and France, 
send out signals of a definite strength at definite inter- 
vals, say once an hour. The operator in the airplane 
could by means of the well known directional effect of 
the radio direction finder determine the direction of 
any two of these stations and thus locate himself on 
the map by finding the intersection of two lines drawn 
in the proper direction from the two land stations. 
Two stations are all that are necessary theoretically, 
but as the plane might be travelling on the straight line 
connecting them, he would not always be able to tell his 
distance from his objective without a third. 

It is to be hoped that in the two transatlantic flights 
about to be attempted in the very near future by an 
English aviator in one direction and an American navy 
aviator in the eastwardly direction this scheme will be 
tried. It is still in doubt, as radio engineers have not 
as yet attempted to reach great distances to airplanes. 
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Patent Claim Is Basis for Injunction Against Alien 


Property Custodian 

THE General Transmission Company, a New Jersey 

concern has brought suit in the equity courts to 
enjoin the Alien Property Custodian and the Secretary 
of the Navy from paying any money to the Atlantic 
Communication Company and the New York Patents Ex- 
ploitation Corporation on account of the use of certain 
wireless apparatus by the government, the patent on which 
is said to belong to the General Transmission Company. 
An accounting is asked for. 

Hammond Wireless-Controlled Torpedo to Have 

Final Test 


[* is announced from Washington that Colonel Robert 

S. Abernathy, a field artillery officer has been ordered 
to Boston as official representative of Secretary Baker, in 
connection with preparations for final tests of the wireless- 
controlled torpedo invented by John Hays Hammond, Jr., 
which Congress has authorized the War Department to 
take over if it fulfills expectations. 
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Selection of Site Made for Dutch Wireless Station 


HE site for the wireless station intended for communi- 

cation between the Netherlands and the Dutch East 
Indies has finally been decided. The selection made is 
the Koelberg hill, which is 86 meters high and located in 
Hoog-Buurlo, near Apeldoorn. 

A new railway line will be constructed from Kaatwyk. 
The station is to have four towers, each 210 meters high, 
a large power house and building for housing the opera- 
tives. The conimunicating station in India is to be built 
near Bandoeng in the Preanger, so that the distance be- 
tween the two stations will be some 11,000 kilometers. 


Int’l Film Service 
The “Magnavox”—meaning great voice—a device for amplifying 
wireless telephone speech 


Engineers Believe Commercial Radio Telephony 
Offers No Complications 
"THE belief that radio telephony will be established 
commercially as a complement to the wire systems 
by means of which remote and inaccessible points may 
be reached, was expressed in a paper prepared by 
E. B. Craft and E. H. Colpitts of the Western Electric 
Company, and read at the convention of the American 
Institute of Electrical Engineers. 

The paper described the work accomplished in the 
development of wireless telephony in the war, and 
called attention to its advantages and disadvantages 
as compared with the wire system. One of the prin- 
cipal advantages is that the wireless system would re- 
quire neither fixed nor accessible channels, and no cost 
at all for line construction and maintenance. 

“It is easy to see,” the paper said, “that radio tel- 
ephony could never compete with wire telephony in 
densely populated districts, while wire telephony is a 
physical impossibility at sea and in the air. Connection 
of a wire system to a radio system is no more complicated 
than connecting wire lines and therefore these two fields, 
although distinct, are adjacent.” 





10 
Harvard Naval Radio School Comes to an End 


HE naval radio school established at Harvard Univer- 


sity during the war has been closed and the personnel. 


and equipment ‘transferred to the school at the Great 
Lakes naval training station. 

Orders have been published detaching Commander 
David A. Weaver from duty at the Harvard school and 
assigning him to the Great’ Lakes station. 


Wireless Service to West Indies Opened 


‘THE Naval Communication Service has opened com- 
mercial traffic between St. Thomas, St. Croix, San 
Juan, Santo Domingo and Port-au-Prince and the United 
States via the Naval. Radio Station at Guantanamo and 
cable from Guantanamo to the United States. Traffic will 
‘be accepted in the United States for West Indian. points. 


Direction Finder Locates Ship with Great Accuracy 


ONE of the best records yet made by radio direction 
finding stations on the Atlantic coast was hung up by 
the Hog Island and Cape Henry stations on April 7th 
when fhey located the battleship Virginia, inbound with 
returning troops, several hundred miles off the coast, their 
estimate being within a mile of the ship’s actual position. 

Accordifig to the navigating officer of the Virginia the 
big battleship was plowing along through a dense fog, 
and no bearings had been taken for some time. Then the 
radio began to click and Cape Henry’s position was loca- 
ted. A few minutes later Hog Island broke in and its 
direction was noted. Then a line drawn on a chart from 
Hog Island until it met a similar line drawn from Cape 
Henry pointed to the ship’s location. Bearings taken a 
few minutes later proved the: radio had come within a 
mile of the Virginia’s actual position. 

The officers of the Virginia, who have had considerable 
experience with the radio finding plants on the European 
side were amazed at the accuracy with which Cape Henry 
and Hog Island located the big transport. 
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Scene of Early Morse Experiments Now Has Wireless 


ITH the installation of powerful U. S. wireless 
equipment at San Juan for transoceanic_ service, 


Porto Ricans are recalling that the electric telegraph had 
its first tryout in Porto Rico. Morse, the inventor, con- 
ducted many of his experiments at Cuatro Calles, in 
Arroyo. The terminals of his experimental line were the 
house he occupied and a warehouse in the same village. 


Signal Corps Calls for Radio Men 


‘THE Signal Corps, U. S. Army, is urgently in need of 
radio operators, according to the statement issued 
simultaneously from various recruiting headquarters. 
Cable and telegraph operators, telephone and telegraph 
line men, pigeon fanciers, and a number of other special- 
ists are also required. The men are needed for Alaska, 
Philippine Islands, Panama, Hawaii, and for service in 


the United States. 


All Canadian Amateur Restrictions Removed 


FROM Ottawa, Canada, on May 5th came the long 
awaited news that the war-time regulations canceling 
all licenses issued for the operation of amateur wireless 
stations throughout the Dominion, have been rescinded. 
This decree frees experimental stations which have been 
inoperative for more than four and a half years. 
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Full Scope of are * War Plotters’ Radio Work 


RANCIS P. GARVAN, recently appointed Custodian 

of Enemy Alien Property to succeed A. Mitchell 
Palmer, designated by President Wilson for United States 
Attorney General, has made public the latter’s report on 
the work of the office since America entered the war. 

Of the wireless seizures, the report says: 

It must have been apparent to the Germans that com- 
munication with America would be cut upon England’s 
entry into the war, unless some means independent of 
cable or ship was established. 

The war plotters found in a transatlantic wireless station 
the sole means of overcoming the British control of the 
seas and of maintaining their touch with America, and 
from 1910 to 1914 there were begun and completed two 
high-powered wireless plants, one at Sayville, L. [., and 
the other at Tuckerton, N. J. 

Investigation of the wireless field disclosed that the 
Telefunken system had been installed on German shipping 
and on our own coastwise fleets, and had been operating 
with great success in conjunction with the Sayville plant. 
German stations had been installed in Cuba, Mexico, Cen- 
tral and South America. A high-powered plant had been 
erected at Togu, Africa, and China and Dutch East Indies 
and also the Pacific Islands had been sprinkled with Tele- 
funken ship-to-shore stations. 

An American appearance had been given to Telefunken 
in America by the organization of the Atlantic Communi- 
cation Company and the naming of a directorate of Ameri- 
can citizens. The technical work, however, and the dis- 
bursement of moneys were in the hands of German agents. 
Telefunken engineers came over to install the plant and 
operate it. 

Despite the immediate cutting of the German cables and 
despite Great Britain’s vast preponderance on the sea, Ger- 
many was able, while a ship floated, to keep in touch with 
it, and was able to begin at once the effort to influence 
American opinion. 


Navy Offers Training Course to Experienced Men 


AN unusual opportunity is offered by the Navy De- 

partment at the radio school in Cambridge, Mass., 
to men between the ages of eighteen and twenty-five 
years, who have some knowledge of radio work and 
who are able to send or receive ten words a minute. 
Applicants for this course must pass a creditable exam- 
ination in spelling and. penmanship and must under- 
stand elementary arithmetic. The course covers a 
period of six months and the subjects taken up during 
the course are magnetism, static electricity, current 
electricity, electromagnetism, alternating current, gen- 
erators and storage batteries, motors and motor control, 
radio power circuits, oscillatory circuits, spark trans- 
mitters, detectors, service receivers, audions, high fre- 
quency measurements, review and examination for spe- 
cialization. The Navy is offering this course, including 
all the text books and appliances for practical training, 
free to young men who meet the requirements for 
enlistment in this school. 

By an order of Rear Admiral Victor Blue of the 
bureau of navigation, commanding that 160 men be 
sent from the Atlantic fleet each week to the naval 
radio school at Cambridge, it is believed that the school 
will remain at its present location until late this sum- 
mer. The school was originally scheduled for trans- 
fer to the Great Lakes station at Chicago, next April. 

Those enrolled at Cambridge in the future will be 
regularly enlisted members of the navy and will replace 
operators in the reserves, now serving on United States 
merchant ships, 








Overseas in the Marconi Service 


By George H. Fischer, Jr. 


Sailor take care, Sailor beware, 
Many brave hearts are asleep in the deep. 
So take care, take care ... 


HE little phonograph down below in 

the gunners’ quarters squeaked away. 
A group on the poop were playing “acey 
ducey.” A crap game was in full sway 
amidships. Nowhere could be found a 
less worried bunch of sailors. Most of 
them just couldn’t take this “daw-goned” 
war at all seriously. Time and again they 
had crossed the war zone without even 
seeing a “sub” . . . they reckoned that 
submarine stuff was all exaggerated 


France. We knew the record. Sinking 
non-fighting ships without a moment’s 
notice. Murdering crews in cold blood. 
As we neared the war zone, radio warn- 
ings came in ever increasing numbers. I 
found an old chart of the North Atlantic 
and on it recorded the various submarine 
“position reports” as they were received. 
On the fourth day of September we were 
steering due east. Wireless reports re- 
ceived during the night had all been put 





anyhow. 

But they didn’t know they had a jinx 
with them this trip. A jinx that always 
worked two ways: brought the trouble, and escaped it, 
too. The jinx was me. 

From the time when Uncle Sam first rolled up his 
sleeves and entered the war until the day Germany 
collapsed, I never made a trip to sea without having 
something happen. Even on my very first trip through 
the war zone as an enemy of Germany a submarine 
threw a scare into us. On that occasion there were no 
torpedoes. The arrival of another ship upon the scene 
was responsible for that escape. 


Now I was on another ship bound for France. It was 
on board the old Westwego that I had stowed my bag 
this time. She was a great ship to carry oil; but to carry 
men—well the men were the last consideration.. The 
reserve coal bunker, aft and just alongside the engine 
room, had been converted into gunners’ quarters. The 
heat of the month of August was added to that of the 
engine; the gunner’s gloryhole could scarcely be termed 
a comfy spot. But there never was'an American crew 
of gobs that could stay grouchy no matter what kind 
of a ship they were on. The usual merchant ship crew 
of square heads are always. grouching. If they aren’t 
they’re sick. But‘ all wasitharmony on our old crab as 
we nosed eastward thfough the summer sea. 

On all sides, were scattered the ships’ of gur convoy ; 
every allied nationwas represented. Our consort was 
H.M.S. Roxboreugh:' Each of the twenty-four vessels 
in the fleet was bearing a precious cargd to France to 
feed the machine that was slowly but surely overpowering 
the Hun. On the other side of the sea were a few hun- 
dred submarines. We had no illusions about their mani- 
fests; their cargo was a death-dealing one, 


The author with machine gun on 
board the Westwego 


down on the chart, each sub indicated by 
a dot. These dots now formed a semi- 
circle, into the very centre of which we 
were headed. Land’s End called the cruiser with a code 
message that afternoon, and an hour later we were headed 
west. This maneuver had us all puzzled, and only those 
on the cruiser knew the truth of the situation. 

At noon the next day we once more headed east, and 
this time we were accompanied by eight large British 
destroyers which had came up at daybreak from the 
south’ard. 

It was wonderful weather for a sea trip. The sea was 
dead calm and the air not too warm. The afternoon 
dragged away. The phonograph squeaked worse than 
ever, for the same needle was still doing duty. Eight 
bells of the afternoon watch clanked, and died away. 

Suddenly, a dull boom sounded from across the water. 
The cruiser fired an answering shot. Then came a 
great explosion which shook the whole vessel. We were 
torpedoed! No; we were safe; it was the ship right off 
our quarter; the torpedo had passed under our stern. 

“General Quarters!” The gunners crowded on the 
gun platforms eager for a shot at the attacking sub- 
marines. A periscope came up for a moment right 


‘astern, but our guns were silent; they could not be fired 
“because of the risk of the shell ricochetting and striking 


a T.N.T. ship which was right behind us. Those of the 


- crew not on watch crowded to the boats and made ready 


to let go. I was in the radio room and could see only 
aft, but what I saw was enough to occupy my entire 


attention. A tanker, the Messina I believe, had been hit 
‘in the forward section and was sinking very fast. 


The 
torpedo had torn away half her bow; she rose to a vertical 


position with her propeller churning the air; poised for 
an instant and then plunged beneath the 





to be used in an effort to cut off the ever 
increasing .stream of supplies flowing to 
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waves. Two little boats were left 
bobbing on the surface; many little black 











Explosion of smoke producing bomb for smoke 
screen 





12 THE WIRELESS AGE 


specks scattered about reminded us that all had not had 
time to get to the boats. The very smallness of the 
struggling forms made the great expanse of water seem 
greater. 

Off to the left was another sinking tanker. She was 
going down by the stern, not so quickly as the Messina. 
A destroyer dashed past us, headed for a spot of oil 
on the surface. Three “ashcans” went over her side. 
The first and second of these depth bombs brought up 
great columns of water, but the third must have struck 
home for the water came up black with oil and wreckage. 

The official report said there had been six submarines 
in the attacking force, the first to make a massed attack. 
There was no confusion. I still do not know positively 


how many ships were sunk, but there wasn’t a very great 











Camouflaged gun platform and crew firing at target 


number in the fleet that proceeded up the channel. We 
sat up all through the night and drank coffee; it was 
lukewarm in the cups, but coffee in any form was ac- 
ceptable to men from whose faces had faded the “I should 
worry” expression. In its place had appeared the tense 
fixedness of grim determination to square accounts with 
Fritz at the first opportunity. 

We arrived at Dunkerque, France, two days later, after 
a short stop-over at Folkstone. Events on our trip across 
had impressed us with a hatred for the Boche; but that 
‘which followed seared that hatred into our souls. 


Dunkerque, the one time third port of France, we found 


a busy military centre. Its devastation lacked the complete- 
ness of towns further up the line, but ruined buildings 
everywhere reminded one that a war was being waged 
close by. There were two aviation bases at Dunkerque, 
one French and one English. Our’cargo, fuel for the 
airplanes, was greatly needed. Aerial activity had been 
unusually great during the past week and frequent raids 
were taking place. I will endeavor to describe for you 
one of these raids as it appeared to a merchant mariner. 
All day long airplanes had been going and coming from 
the north; at times the sky held so many that it was 
impossible to count them. As evening approached, we 
observed planes going off toward the front lines in small 


fleets. These, we were told, were bombers. Great giants - 


they were, painted dark grey. As we were approxi- 
mately twenty miles, possibly less, behind the battle line 
as it was at that time, it was possible for us to see consid- 
erable of the aerial activity in that direction, Along 
about five o’clock in the afternoon we noticed that a 
fleet of planes which had left Dunkerque shortly before 
was being shot at from the German side. Little white 


puffs of smoke were bursting all about them. Soon the - 


aircraft became mere specks in the sky and we had to 
use glasses to follow them. Another group of specks— 
Germans—were seen to be mounting into the sky. In a 
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few moments both groups met and an aerial battle was jn 
progress. It was too far distant to be observed distinctly 
but we felt the thrill of each daring maneuver and silently 
applauded each burst of machine gun fire. 

Orders came for us to move. An air raid was expected 
and there was too much danger of the Westwego being 
blown up by a bomb from overhead. We were taken out 
for the night to an anchorage about a mile below the 
lighthouse. Near by were anchored two British monster 
monitors, just returned from bombarding the German 
positions on the Belgian coast. As luck would have it, 
part of our crew were on liberty and had been left 
ashore. 

The night was mild and the sea dead calm. I was 
aft, taking an after supper prom on the poop, when we 
were startled by a dull “kerump!”—the queer and very 
distinctive sound an aerial torpedo makes when it ex- 
plodes. We rushed to the other side of the ship and 
found the show in progress. Searchlight rays were 
sweeping back and forth across the skies like blades of 
grass waving in the breeze. Every few seconds there 
would be a red flash from the ground and the “kerump” 
which followed told that another bomb had reached its 
mark. The Germans were by now over the main section 
of the city and they began dropping flares. These flares 
were attached to parachutes and gave a very powerful 
illumination of 400,000 candlépower held suspended in. 
the air, lighting the ground beneath to a circular area 
more than a mile in diameter. While the flares made 
it possible for the Hun fliers to observe the activities on 
the ground and ascertain the location of the important 
buildings, they also made it more difficult for the anti- 
aircraft gunners to locate them, as they flew above the 











As evening approached we observed planes going off toward 
the front lines 


lighted area. A barrage was put up all about the city 
by having the anti-aircraft guns fire shells into the air 
which were timed to burst at various heights. Each line 
of guns having a shell bursting at a greater height than 
the other before it, the air became filled with bursting 
shrapnel, thus forcing the Boche machines to a greater 
height than was favorable for their operations. 

Anyone who has ever heard a German airplane motor 
will be sure to remember its queer tone. It has a regular 
beat or throb to it instead of the purr that the allied en- 
gines have. A Canadian lieutenant at Dunkerque had 
told me how these Huin machines sounded and I recog- 
nized the tone immediately. Louder and louder came 
the “hum-ahum-ahum” till it was directly over our heads. 
All the lights aboard were out; we stood there in the 
darkness and gazed up and cursed. It is almost impos 
sible to express the baffled feeling of rage when you are 
placed in a position where the enemy can fire on you and 
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Lights sprung up in the landing fields and the planes which had gone forth to give battle to the raiders came down 


you can’t fire back. It would have relieved the tension 
if we could have fired our machine gun, but unfortunately 
this had been stowed away on our arrival at Dunkerque. 

Suddenly, the monitors.to our port side began firing 
their anti-aircraft batteries. The shrapnel exploded with 
piercing crashes overhead and we ducked for cover to be 
out of the way of falling pieces, for the scattering fire is 
almost as dangerous coming down as it is going up. As 
we stood by, helpless and watching, I became conscious 
of a succession of sounds that had hitherto been meaning- 
less. Then I realized that all during the noise, the Ger- 
man wireless station KBU could be plainly heard working 
by those amidships. The signals were audible fully eight 
or ten feet away from the radio cabin. 

A move was made to launch a boat; then we were told 
to have it in readiness to lower. Our greatest danger lay 
from shrapnel or in a spark from a flare setting off the 
gasoline in our tanks. The captain appreciated this a 
moment later and ordered the boat back into the chocks, 
accompanying the order with the assurance that should 


the ship explode we’d need no boat to carry us into a 
different vicinity. 

We were held in suspense through many minutes, each 
of which seemed hours long. The Germans swept across 
the city three or four times ; then they passed on down the 
coast to Calais where they also gave a short performance, 
and returned to us. Machine guns and anti-aircrafts re- 
opened fire, evidently without success. But a red glow 
had broken out over the northern section of the city, in- 
dicating that some of the bombs had taken effect. 

After another hour or so the firing gradually ceased 
and the allied air scouts signaled with Morse lights that 
all was clear. Lights sprung up in the landing fields and 
the planes which had gone to give battle to the raiders 
came down. 

I sat out on deck till near morning. All along the 
front the artillery was active. We could see the flashes 
and hear the booming of the big guns “up the line” as 
they pounded away all night... . 

The next day the communique read: “All quiet on 
the western front.” 


Aircraft Maker to Have Wireless Equipped Automobile 


HEN it comes to the matter of equipment it is proba- 

ble that Glenn Martin’s new car is going to be the 

most completely equipped automobile that ever turned 4 

wheel. The airplane manufacturer recently visited the 

Los Angeles Stearns-Knight headquarters and gave an 

order for a 1919 four-cylinder Stearns to be delivered to 
him at his Cleveland plant. 

“It’s going to have practically everything that an air- 
plane has on it, including a combination wireless telephone 
and telegraph outfit,” Martin said. “My work is divided 
between the flying fields and the factory, so that it is of 
extreme importance to me to be in touch with both places 
at all times, and it will be a marked convenience as well to 


be in communication with the aviators in their testing work 
in the air. 

“At present, these wireless outfits cost $2,200, but I can 
foresee the time when they will not cost more than $500, 
and will be installed as optional equipment on many high- 
grade cars. They have a telephonic range of thirty miles, 
and the simple turning of a switch converts them into a 
wireless telegraph outfit with a range of 300 miles. 

“A red light will flash on the dash of my car when some- 
one wants to get in communication with me, and it will 
only be necessary to put the receiver to my ear to get the 
message, if I am within thirty miles of the man who wants 
to talk to me. 








IN THE JULY ISSUE 
The concluding instalment of Weagant’s invention for 
eliminating static. 
Don’t miss this most important article! 











Wireless Telephone Transmitter for 
Seaplanes 


Flying Boat Type S. E. 1100, Developed by the American 
Marconi Company for Navy Use During the War 


M ARKED progress in the perfection of airplane wire- 
less telegraph and telephone apparatus is a direct 
result of exhaustive researches in radio communication 
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transmission of speech over a distance of 150 miles. The 
transmitter radiates at two wave lengths, 1600 and 600 
meters. For the former wave length a trailing wire 
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Figure 1—Fundamental circuits of the wireless telephone transmitter for seaplanes 


which have been conducted during the past two years. 
Light-weight transmitters having a sending range of 150 
miles or more have been developed. Spark apparatus has 
been employed to a considerable extent in airplane com- 
munication, but transmitters utilizing the vacuum tube 
oscillator have the advantage of permitting either speech 
transmission or telegraphic signals by damped or un- 
damped oscillations, at the will of the operator. 

Practical wireless telephone apparatus of the vacuum 
tube type is disclosed in the following description of the 
Marconi type S.E. 1100 set—a comparatively high power 
bulb transmitter—developed by the Marconi Wireless 
Telegraph Company of America. 

The set was designed primarily for the large flying 
boats, the H-16 class, of the U. rf Navy, and has fully 
satisfied every test to which it has been put. In one of the 
earlier tests in flight over Chesapeake Bay, telegraph 


antenna of .0004 mfd. is employed; for the latter, an 
emergency aerial of .00026 mfd. 

The transmitter is supplied with two 3-electrode tubes 
of the pliotron type. One tube is employed as an oscilla- 
tor for the production of radio frequency currents and 
the other as a modulator and amplifier of the voice 
currents communicated to it by the microphone. 

The fundamental circuits of the set are shown in 
figure 1, the actual circuit in figure 2, a front view of the 
transmitter in figure 3, a rear view in figure 4, a side 
view in figure 5 and a wiring diagram showing the 
function of the change-over switches in figure 6. An 
installation sketch is shown in figure 7. 


DESCRIPTION OF THE CIRCUITS 


For best understanding of the operation of the ap- 
paratus, it should first be appreciated that if the grid 





























Figure 2—The actual circuit used in practice 


signals radiated from a trailing antenna on an H-16 boat 
were heard distinctly in Washington, D. C., over a dis- 
tance of 120 nautical miles. Subsequent tests with the 
set used as a wireless telephone permitted the accurate 
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and plate circuits of a vacuum tube include radio fre- 
quency circuits coupled inductively, conductively of 
electrostatically, alternating currents of any desired fre- 
quency may be generated. This is the first requisite; 
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other problems, such as rapid change of wave length, 
satisfactory modulation, and the elimination of disturbing 
capacities between circuits, arise in the practical set, and 
are of equal importance. They were satisfactorily solved 
only after diligent research. 

In order to set valve circuits into a state of radio fre- 
quency oscillation, it is necessary that the connections be 
so made that the grid end of the grid inductance will be 
alternately negative and positive as the plate end of the 
plate inductance is positive and negative. When the grid 
and plate radio frequency 
circuits are coupled with 
the proper phase relation, 
any variation of voltage 
in either the grid or plate 
circuits will cause minute 
disturbances in the oscil- 
lation circuits, setting 
them into oscillation at 
whatever frequency they 
happen to be adjusted to. 
For example, a_ slight 
variation of voltage in the 
plate circuit by any means 
whatsoever, will cause its | 
resonant circuit to oscil- 
late at radio frequency, 
and the resultant currents 
will act upon the grid cir- 
cuit, setting it into oscil- 
lation at the same fre- 
quency. The resulting 
radio frequency fluctua- 
tions of the grid potential 
will act upon the plate at 
the right time to keep the 
plate resonance circuit in 
a state of oscillation, and’ 
this state of affairs will 
continue so long as the 
proper supply of voltage 
and filament current is maintained, but not otherwise. 

The tube is able to generate alternating currents be- 
cause of its amplifying properties. The energy delivered 
to the grid circuit in accordance with the actions just 
outlined will gradually increase in value until a maximum 
is reached, which is the maximum output the valve is 
capable of delivering, as may be discerned from the well- 
known characteristic curve. 

Referring to figure 1, it will be observed that the plate 

and grid circuits of the tube contain the coils L-1 and 
L-2, in inductive relation, each connected through the 
condensers C-3 and C-4 to the negative side of the fila- 
ments The grid oscillating circuit comprises the coil L-2, 
the condenser C-2 and a protective condenser C-4. The 
plate oscillating circuit includes the condenser C-3, a part 
« of the coil L-1 and the series condenser C-5. The antenna 
and earth connections tapped off from the coil L-1 take 
the .place of the condenser C-2 in the grid oscillating 
Circuit. C-2 is called the balancing condenser. In series 
with the grid is another condenser C-8 shunted by a leak 
resistance R-1, which maintains the grid at a negativ 
potential. . 
* The system further includes a three electrode tube 
F’, G’, P’ which amplifies the output of the microphone 
circuit and simultaneously modulates the output currents 
of the oscillating bulb. 

It will be noted that the plate circuit is fed by a 1500 
volt DC generator G-2, the positive terminal of which 
connects to the plate P of the oscillating tube through the 
audio frequency inductance or transformer L-3 and the 
radio frequency inductance L-4. The negative side of the 


Figure 3—Front view of the Marconi wireless set, SE1100, used in 
flying boats 
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generator connects through the milli-ammeter A-1 to the 
negative side of the filament F. The condenser C-5 is the 
protective condenser which is generally employed in tube 
oscillating circuits when the source to the plate circuit is 
connected in shunt to the plate and to the filament, as is 
the case in this circuit. The modulating circuit shown to 
the right of the drawing permits either voice transmission 
or telegraphy by damped oscillations. 


CIRCUITS FOR WIRELESS TELEPHONY 
For telephony, the microphone M is placed in series 
with the telephone in- 
duction coil P-l, S-l, 
and the battery B-1, by 
means of the switch S-1. 
The coil S-1 is connected 
to the grid and filament 
of the modulating tube, 
and includes in its circuit 
the battery B-2 through 
which the grid is held at 
a suitable negative poten- 
tial for maximum mag- 
nification. The filament 
and plate of the modulat- 
ing tube are shunted 
| across the plate circuit of 
the oscillating tube. The 
audio frequency choke L-1 
may be said to act as a 
one to one transformer. 
The radio frequency 
choke L-4 prevents the 
radio frequency currents 
developed by the oscillator 
from flowing back to the 
plate circuit generator G. 
C-7 is a protective con- 
denser for the plate cir- 
cuit generator. 
When the transmitter 
M is spoken into, speech 
currents of variable frequencies generated by the micro- 
phone are impressed upon the grid circuit of the modu- 
lating tube and, through the medium of the auto trans- 
former L-3, alternating currents are superposed upon 
the plate circuit of the oscillator. This in turn varies the 
amplitude of the oscillator currents at speech frequencies, 
and accordingly the amplitude of the radio frequency 
oscillations flowing in the antenna circuit. It is essential 
that the key K-1 of figure 1 be closed for the production 
of undamped oscillations, for when it is open the tube 
stops oscillating. Manipulation of this key permits 
telegraphic signaling by the undamped oscillations pro- 
duced by the tube. 


TELEGRAPHY BY DAMPED OSCILLATIONS 


When it is desired to telegraph by damped oscillations, 
the change over switch S-1 is thrown from the micro- 
phone to the buzzer B which is energized by the battery 
B-1. The interrupted currents fed by the buzzer through 
the primary P-1 of the induction coil produce alternating 
currents of higher voltages in the coil S-1, which in turn 
are magnified by the modulating tube, the latter varying 
the radio frequency currents in the oscillator tube at the 
frequency of the buzzer. In this way, the antenna 
radiates damped oscillations in groups, the frequency of 
the groups varying as the number of interruptions of the 
buzzer. 

A more detailed circuit of the Marconi aircraft set 
appears in figure 2. This diagram not only embraces the 
fundamental connections of figure 1, but includes all 
necessary switches for the three different signaling func- 
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more effective transmitter is obtained. The grid 
potential may be held at a negative value by the 
insertion of a grid battery but it can be done in 
just as effective a way by inserting a condenser 
in the grid circuit which rectifies the grid currents 
and holds the grid at a negative potential. 

If the leak were not provided, the potential of 
the grid would rise to such a high negative value 
that all action would be stopped. A leak of 
proper value definitely limits the maximum nega- 
tive potential of the grid and therefore does away 
with the necessity for a special grid battery. 


CHANGE-OVER SWITCHES 


The numbers on the separate single pole 
switches in figure 6 correspond with those shown 
in figure 2. The outside row of studs on the 
wave length changing switch perform the follow- 
ing functions: In the 600 meter position (X at 
32 in figure 2) the first tap on the upper section 
of the loading coil L-1 is connected to the plate 
series condenser C-5, and at 43 short circuits the 
end portion of the same coil. In the 1600 meter 
position Y, it connects at 32 the second tap of 
the coil to the condenser and opens the short 
circuit. 

The inside row of studs on the wave length 
changing switch performs the same functions for 
the coil L-2, which is the lower portion of the 








Figure 4—Rear view of the transmitting set with pliotrons in place 


tions on the 600 and 1600 meter wave. It includes, more- 
over, a detailed wiring diagram of the filament circuits. 


DETAILS OF THE FILAMENT CIRCUIT 

The filament circuit divides at the positive terminal ‘of 
the 24 volt storage battery B-3, one branch going through 
the rheostat R-1 to the filament F of the oscillating valve, 
and the other going through’ the rheostat R-2 to the 
filament F’ of the modulating valve. The negative sides 
of the two filaments are connected together and 


long single coil mounted in the middle of the 
rear of the panel in the accompanying photo- 
graph. In the schematic diagram, figure 6, the 
blade marked 35 is shown connecting to the first tap of 
the lower portion of the coil in the 600 meter position, 
and to the second tap in the 1600 meter position to the 
grid condenser C-8 with its leak resistance R-1. The act- 
ual wiring of the set differs slightly from this, for it was 
found that the same tap of the ‘coil was correct for both 
wave lengths. For this reason, there are but two taps on 
the lower portion of the coil. The first of these is coupled 





to ground. In addition there is provided a po- 
tentiometer P-5 connected across the battery B-3 
with a tap leading to the negative potential bat- 
tery B-2 and on through the secondary of the 
microphone transformer S-1 to the grid G’. 

The object of the potentiometer in figure 2 is 
to compensate for any loss of negative potential 
in the grid circuit G’, which may be occasioned 
by the lowering of the voltage of the filament 
battery B-1. 

The switches for shifting the connections from 
one system of signaling to the other are enclosed 
in drums, as may be noticed in the left hand part 
of the photograph of figure 5. The schematic 
diagram of these is shown in figure 6. The in- 
side and outside rows of jaws on each set are 
represented by the upper and lower group of dots 
in figure 6. In that figure the left hand pair con- 
stitute the wave length changing switch, the mid- 
dle pair, the sending and receiving switch and the 
right hand pair, the signal suntch. The first, 
second and third positions of each switch are in- 
dicated by the letters X, Y and Z, these letters 
being placed between the two points which the 
blades of the switch short circuit in that-position. 

Regarding the action of the oscillating valve 
itself: When the grid is negative in respect to 
the filament, no current passes between the grid 
and filament ; but when it is positive, considerable 
current passes which constitutes a loss in the 
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circuit ; but if the grid is held at a constant nega- 
tive potential this energy loss is reduced and a 


Figure 5—Rear view of Marconi flying boat wireless set with pliotrons 
removed 
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directly to the grid condenser C-8 and does not go 
through the wave length switch. The blade marked 42 
short circuits one end of the coil L-2 in the 600 meter 
position and removes the short circuit in the 1,600 meter 
position. 

The outside portion of the switch marked “send- 
receive” (in the right hand position of figure 3 and also in 
the upper central position of figure 6) serves to connect 
the antenna A-6 to the transmitter in the “send” posi- 
tion (X) and to the receiver in the “receive” position 
(Y). In the “send” position the circuit of the antenna 
at 50 is through the series condenser C-9 to the top of the 
loading coil L-1 and to the ground. The latter is con- 
nected at 49 through the antenna ammeter A-2 to the 
main ground bus of the set which is the frame. 

The inside portion of the “send-receive” switch, in the 
lower part of figure 6, is idle in the receive position Y, 
but in the “send” position X at 21, it completes the 1500 
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METERS AND THEIR FUNCTIONS 


Space and weight considerations demand the fewest 
possible measuring instruments. A direct current am- 
meter A-4 is connected in series with two filaments and 
reads the total current taken by both of them. The in- 
‘strument’s scale registers from zero to 10 amperes; to 
read the current in either filament it is merely necessary 
to cut out the other one. - This may be done by means 
of two small switches marked on the set “oscillator fila- 
ment” and “modulator filament.” 

The principal indicator for checking up the proper 
operating conditions of the set is the plate current drawn 
by each of the valves from the dynamotor, the voltage of 
which, as already mentioned, is 1500 volts. This reading 
is obtained from the plate current ammeter A-1 of figure 
2, connected in the ground leg of the supply circuit. This 
instrument reads from zero to 300 milliamperes and 
measures the total plate current taken by the oscillator 
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Figure 6—Wiring diagram showing the function of the change-over switches 


volt DC supply current to the plates P and P-1 of the 
pliotrons. At 52 it connects the primary of the micro- 
phone transformer P-1 to the microphone terminals 28 
and to the buzzer B. These connections are opened in 
the “receive” position. . 

There are three positions for the signal switch. The 
first, X, is for continuous wave telegraphy. In this posi- 


tion the connections made in the second and third posi- . 


tions are opened. The second position Y is for tele- 
phony ; the inside portion of the switch (the upper part 
in figure 6) connects the microphone to the microphone 
battery, and at 51 the outside portion (in the lower part of 
figure 6) completes the filament circuit for the modulating 
valve and short circuits the key at 47. In the third posi- 
tion, the switch connects at 30 A the buzzer to the micro- 
phone battery and at 51 keeps the filament of the modulat- 
ing valve lighted, removing the short circuit from the key. 

The position of the switches in figure 6 does not corres- 
pond with their location on the set. All three switches 
are built to stand a maximum of 10,000 volts high fre- 
quency potential, although the potentials developed in 
the apparatus are considerably lower. 





and modulator. The maximum voltage developed by the 
dynamotor is 1600 volts and the vacuum tube generally 
will cease to operate when it falls below 1100 volts. The 
generating tube will oscillate over a wide range of plate 
voltages if the filament current is kept below a certain 
critical, value. The filaments of the pliotrons are de- 
signed to operate on 18 volts. 


WIRING 


The entire set is wired with No. 12 B & S bare soft 
copper wire with empire cloth tubing slipped over it as 
insulation. No terminal lugs are used; the ends of the 
wires are bent in the shape of an eye which fits the stud 
terminal and is passed around it in a direction that tends 
to make the wire grip the stud when the nut is tightened. 

The wiring has been so located that small or disturb- 
ing capacities between the wires are avoided. 


STRUCTURAL CONSIDERATIONS 


Owing to the vibration of the airplane every possible 
precaution has been taken to prevent the fastenings work- 
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ing loose. Special steel lock washers are used through- 
out the set. The general scheme of construction is such 
that the main supports and fastenings will bend before 
they break, wood or any material which splits or fractures, 
having been: eliminated. The steel wire cross braces 
shown in the photograph make the structure an extremely 
light and a surprisingly rigid unit. 


Power SUPPLY 


The primary source of energy is two 12 volt, 50 ampere 
hour batteries of the Willard lead type similar to those 
used in automobile start- 
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when the tube is in place the top springs pull down and 
the bottom springs pull up. 

The mechanical period of vibration of the vacuum tubes 
in this spring mounting is considerably below that of any 
vibration that will occur in the seaplane itself. Sudden 
shocks in any but a horizontal direction are not trats- 
mitted through these springs with sufficient violence to 
injure the tubes. 

The positions of all controlling appliances on the main 
panel board are clearly indicated in the photograph, 
figure 3. The small sub-panel is mounted immediately to 

the rear of the frame. 





ers. The filaments of 
the two pliotrons are 
operated through a rheo- 
stat directly from the 
24-volt storage battery. 
Since the tubes require a 
plate E.M.F. of 1,500 
volts DC, a small .dyna- 
motor, driven by the 24- 
volt storage battery, is 
supplied. The armature 
has two windings in the 
same slots, one connected 
to the 24-volt commuta- 
tor at one end, and the 
other to the 1,500-volt 
commutator at the oppo- 
site end. It is a two-pole 
machine excited from the 
24-volt source. The arma- 
ture, which runs on ball 
bearings at 5,000 r.p.m. 
and draws about 30 am- 
peres on its full load at 
450 watts, weighs ap- 
proximately 30 pounds. 
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REEL ANTENNA AND 
ACCESSORIES 

The antenna reel group 
for this set consists of the 
reel mechanism, a removy- 
able drum with antenna 
wire and spare drums 
with complete antennae on 
them. The wire from the 
reel runs through a take- 
‘off pulley and passes 
through the lead-in insu- 
lator in the side of the 
hull of the boat. It then 
passes through either a 
strut pulley or wing pul- 
ley, depending upon the 
type of the boat. 

REEL MECHANISM 


A cast aluminum plate, 
clamped to one of the main 
struts in the hull of the 
boat, carries a shaft on 
which the drum turns. 
On this same shaft, next 
to the attachment plate, 





In addition to the 24- 
volt storage battery, three 
other batteries are re- 
- se two for the transmitter and one for the receiver. 

hese three sets are known as the microphone battery, 
grid battery and receiver battery. The voltage of the first 
is 5; of the second 60, and of the third 40. The 60- and 
40-volt sets consist of 20-volt units connected in series. 
They are arranged in a wooden box screwed to the oper- 
ating shelf. A dilecto terminal block is supplied. 


THE SUPPORT OF THE PLIOTRONS 


To insure against breakage, the best position for the 
pliotrons is vertical with the large neck at ‘the bottom. 
This brings the plate terminal cap at the top and the 
filament and grid terminal cap at the bottom. In each of 
the two dilecto rings shown at the top of the photograph, 
three spiral springs placed 120 degrees apart support a 
spring cap which fits over the plate terminal cap of the 
pliotrons. The springs are held by small machine screws 
which pass through the insulating ring. One of these 
serve as a terminal, being connected by a pig-tail to the 
spring tap. In each of the two bottom dilecto rings, three 
spiral springs, placed 120 degrees apart support a special 
jack block made to take the filament and grid terminals. 
This block is made in two halves, upper and lower, held 
together by screws ; clamping these spring jacks between 
them, three posts, which project from the bottom of the 
jack block, take the ends of the three supporting springs, 
and are electrically connected by a copper pig-tail to the 
screw-eyes that hold the other end of the spring to the 
dilecto ring. The two filament terminals of the tube and 
the grid terminal are brought out to the three screws in 
the dilecto ring. Thus, each pliotron is supported to the 
rigid frame of the set by 6 springs which are set so that 


Figure 7—Sketch showing the installation of the complete set 


there is a brake drum of 
castaluminum,and around 
this drum a cast ison brake band. The band is sprung 
over the drum.and prevents it from turning except when 
a cam which is attached to the brake lever springs it open. 
A pin on the brake drum engages holes in the main drum, 
when the latter is put on the shaft. The crank by which 
the main drum is turned has a square hub on which the 
drum sets. It is slipped onto the shaft, and latches in 
place. The latch is released by a latch handie just behind 
the arm of the crank. To remove the drum, to put a new 
one in place, the operator grasps the arm of the crank, 
and in so doing also grasps the latch handle and releases 
the latch. He then pulls the crank and drum off together. 
One drum may then be slipped off the hub of the crank 
and a new one put on, and the two slipped back onto the 
shaft. 
Reet DruM AND ANTENNA 


The drum is a pressed steel spool, black japanned, and 
will hold about 600 feet of the standard antenna wire. It 
has a square hole at its center which fits the hub of the 
crank. The antenna wire has a ball at the reel end, and 
this ball is dropped through a hole in the drum face. The 
other end of the wire is attached to a swivel, and this in 
turn is attached to the “fish” or weight. 


LEAD-IN INSULATOR 


The lead-in insulator is a moulded “electrose” fitting, 
with a metal tube running through it, and a wide flare at 
either end, so that the wire cannot catch on the ends of 
the tube even if it enters at right angles. The insulator 
is held by lock-nuts in a hole in the side of the hull. The 
antenna connection from the set is brought to this insula- 
tor. When the antenna is out, the ball on the reel end 
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of the wire rests against the inside flare of the insulator. 
The wire is thus entirely disconnected from the reel, and 
the reel is dead. When it becomes necessary to reel up, 
the ball is grasped, and of course brings the wire with it. 
The ball is passed through the take-off pulley and dropped 
through the hole in the drum face, and the crank is 
turned. The brake mechanism is arranged so that the 
cam may be left holding the brake off during the reeling- 
up process. 
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Figure 7 shows the position of the receiving storage 
battery, the main storage battery transmitter, transmitting 
key, receiver, and battery box. 

The maximum antenna current is 2.5 amperes, with the 
antenna supplied with the set. This has been found to 
satisfy all ordinary distance requirements. 

Comprehensive instructions are supplied with each set, 
enabling the operator to obtain the best adjustment for 
the three signaling positions with the greatest ease. 


Uni-Directional Transmitting System 


TILIZING loop antennae, C. S. Franklin of the Eng- 
lish Marconi Company has devised the one-way 
transmitting system shown diagrammatically in the ac- 
companying figures 1 and 2. 
It is common knowledge that a frame such as a rect- 
angular circuit of wire placed in a vertical plane and in 
which high frequency alternating currents are induced, 
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Figure 1—Circuit of the uni-directional transmitting system using two 
equal frames in parallel 
































radiates electric waves best in the two directions in the 
plane of the rectangle, and not at all in the two directions 
at right angles to this plane. The polar curve of radiation 
is in fact in the form of the figure 8, consisting of two 
equal figures which are nearly circles. The waves at any 
two points equidistant from and one on each side of the 
rectangle and in its plane are at any instant of time equal 
and of opposite phase. 

As an illustrative example of the working of this system, 
two equal rectangular or frame circuits may be assumed 
to be erected in the same vertical plane, either so that 
they have one vertical edge common to both (in which 
case they may be considered as being in parallel), or 
so that they have dhe vertical edge of one rectangle ad- 
jacent to one vertical edge of the other, the two circuits 
being connected in series so that one is reversed as re- 
gards the other. Then if high frequency alternating cur- 
rents are induced in the two circuits so that the currents 
traverse them in opposite directions, the combination will 
as before radiate best in the two directions in the plane 
of the rectangles, and not at all in the two directions at 
right angles. The polar curve will again be a figure of 
8 made up of two similar figures which are nearly circles. 
In this case, however, the waves at any two points equi- 
distant from, and one on each side of the rectangles and 
in their plane, are at any instant of time equal and in 
phase with each other. 

To obtain uni-directional transmission, Mr. Franklin 
provides a double frame circuit in the same, or sub- 
stantially the same plane with a simple frame circuit 
placed symmetrically with respect to the double circuit. 
The two circuits will have no mutual inductance or coup- 
ling effect on one another if they are properly propor- 
tioned; that is to say, alternating currents existing in 
one will not affect alternating currents existing in the 


other. Under these conditions each circuit tends to pro- 
duce its own radiation independently of the other circuit. 

Before proceeding further with the operating theory, a 
description of the diagrams will be given. 

Figure 1 shows the arrangement of two equal frames in 
parallel, and figure 2 the arrangement of two frames in 
series. In figure 1, A,B,C,D, a,b,c,d.are two equal rect- 
angular aerials having the vertical side A,D common. In 
A,D is inserted a tuning condenser K and an oscillation 
generator X. 

E,F,G,H is a simple rectangular aerial having a tuning 
condenser L and an oscillation generator Y; this aerial 
is erected in substantially the same plane as the double 
rectangular aerial and symmetrically with. respect to it, 
so that there is no coupling between the two systems. 
The two oscillation generators Y and X produce oscil- 
lations of the same frequency. It is obvious that the 
phase of the currents in the two alternators may be varied 
as desired by changing their relative positions on the 
common driving shaft z. However, any suitable or known 
means may be used for producing a desired phase differ- 
ence. In figure 2, A,B,C,D, a,b,c,d are two equal frames 
connected in series as shown. 

In one direction in the plane of the system of either 
arrangement (provided that the relative phase of the cur- 
rents in the two, circuits is correct) the magnetic fields 
from the independent circuits are in phase and produce 
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Figure 2—Circuit using two frames in series 


a wave with an energy proportional to the square of their 
sum; while in the other direction the magnetic fields are 
of opposite phase and produce a wave having an energy 
proportional to the square of their difference. 

Therefore, if the currents in the two independent cir- 
cuits are so adjusted that they produce waves of equal 
strength, the magnetic fields in one direction in their 
plane will produce a wave with four times the energy of 
the waves from either circuit separately ; in the opposite 
direction the magnetic fields neutralize each other and no 
waves are produced. In order that the fields may cor- 
rectly cancel on the one side, it is necessary that the two 
sets of oscillations have a phase difference of 90°. 

In the two directions at right angles to the plane of 
the circuits no waves are produced. The result is that 
practically all the energy is radiated only on one side 
of the plane, through the system at right angles to its 
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plane. On that side the polar curves of the two frames 
add; on the other side of the line the two curves practi- 
cally neutralize each other. : 

In practice it is necessary to introduce condensers into 
the circuits which need not necessarily be rectangles, so 
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as to tune them to the frequency employed. To obtain 
the best directional effects the circuits should be entirely 
insulated from the earth, but good directional effects may 
be obtained if the earth be used as part of one or both 
circuits. 


Fuller's Arc Generator 


[N the accompanying diagrams, figures 1, 2 and 3, 
Leonard Fuller discloses the construction of an arc 
gap applicable to-radio telegraphy. Figure 1 is a hori- 
zontal section of the generator; figure 2 is a horizontal 
longitudinal section of the anode; and figure 3 a vertical 
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It is desirable for maximum flux density that the air 
gap between the poles be small. This gap cannot be 
small on account of the potential difference mentioned, 
unless the construction is in accordance with the draw- 
ings. Arranged on opposite sides of the casing, and 
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Drawings showing detailed construction of Fuller’s arc generator for use in radio telegraphy 


longitudinal section of the anode. The carbon cathode 
2 and the anode 3 are enclosed in a casing 4 so that the 
arc between the electrodes may be subjected to a hydro- 
gen atmosphere. When the generator is connected in a 
wireless transmission system the cathode is connected 
to earth and the anode to the antenna. Powerful magnets 
are mounted at right angles to the arc to increase the 
efficiency of conversion. A very small potential differ- 
ence exists between the magnet poles and cathode, but 
between the anode and the poles the potential difference 
is relatively high and, accordingly, in the ordinary con- 
struction there must be greater spacing at this point than 
between the cathode and the poles. 


having their poles 5 extending into the chamber thereby 
formed, are the electromagnets 6. The anode 3 is pro- 
vided with a tip 7 of much less width than the cathode, 
so as to give the requisite spacing between the anode 
and poles. The anode is a hollow metallic body and the 
tip is made. of copper, which is hollow and is of rect- 
angular cross.section. The tip is secured to the anode 
body by a screw cap 8, the joint between the tip and the 
body being sealed by a metallic gasket 9. 

During the operation of the generator, the temperature 
of the anode becomes excessive and would rapidly fuse if 
it were not for a stream of water which is introduced into 
the anode through the conduit 12. > 


Undamped Wave Detectors 


W SCHLOEMILCH of Berlin has recently been ac- 
* knowledged the inventor of several forms of the 

sliding wire ticker, a device which has been used experi- 

mentally and commercially for a number of years. 

Three different embodiments of the device are shown 
in figures 1, 2 and 3. Figures 4 and 5 indicate the con- 
nections of these detectors in receiving circuits and figures 
6, 7 and 8 are a front elevation, side elevation and top 
plan view, respectively, of a constructional form of the 
ticker. In figure 1, the silver or gold wire electrodes A 
and B are in contact, the resistance being changed by the 
vibrations of the buzzer 15 operated by the battery 16. In 
the particular construction shown in figure 2, the sliding 
contact is formed by two springs A-1 and A-2 pressing 
on an endless wire B-1, which is rotated by the wheels or 


rollers C and E. In figure 3, the stationary contact piece 
is an adjustable spring A-3, and the movable contact a 
revolving disc B-2 which can be driven by a motor. 

In figure 4, the wave detector A is connected in series 
with an oscillatory circuit such as the secondary of the 
receiving transformer, choke coils G and H being pro- 
vided to prevent the passage of high frequency oscilla- 
tions through the telephone. In figure 5, the sliding con- 
tact detector A, B is located in an aperiodic circuit K 
which is coupled to the oscillation circuit I. 

In the drawings, figures 6 to 8, the detector comprises 
the disc 1 provided with vanes which are rotated rapidly 
by clock-work contained in the casing 12. The point of 
the fine upwardly bent piatinum wire 3, bears against 
the under side of the disc 1. To obtain maximum signals, 
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the inventor provides a vertical adjustment and the regu adjusting screw 7. The first device permits rough ad- 
lar adjustment of the sliding point. For the vertical ad- justments, and the second, fine adjustments. The entire 
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‘ Diagrams showing three forms of the sliding wire ticker and two types of connections 


justment, the platinum wire is attached to the bushing 4, pressure adjustment is rotatable about a vertical axle 9 
which can be rotated about a horizontal axis by a handle so that platinum wire can be adjusted radially relatively 


























figure 8 ® 


Diagrams showing in numerical order, the front view, side view, and top plan view, respectively, of a 
constructional form of the ticker 


5. This bushing is attached to two iron levers 6 which to the axis of the disc 1. The relative speed between the 
can be rocked about a horizontal axis 8 by means of an_ wire and the disc may therefore be varied at will. 


White’s Automatic Radio Telephone System 


[* is customary in some radio telephone systems to pro-__ in its use; for a condition is apt to arise where both parties 
vide an electromagnetically operated change-over place their apparatus in a transmitting position, and en- 

switch to alternately connect the transmitter and receiver deavor to talk to each other simultaneously. 

to the wireless aerial. This is not always a convenient To overcome this objection, William C. White has de- 

procedure unless the apparatus is operated by one skilled vised the method of automatically changing from a trans- 
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Figure 1—Diagram of White’s automatic radio telephone system 
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mitting to a receiving position shown in the accompanying 
diagram figure 1, which embraces the complete circuits of 
a wireless telephone system. In the diagram, the three- 
electrode tube V-1 amplifies the speech frequency currents 
generated by the microphone 27. The output circuit of 
V-1 is coupled to the input circuit of V-2, which is the 
modulator bulb. The modulator in turn varies the output of 
the oscillating bulb V-3, which is coupled to generate radio 
frequency currents at any desired frequency. V-4 is the 
detecting tube with the usual controlling appliances, includ- 
ing the receiving transformer, 5, 8 and the telephone 12. 

A condenser 42 in the plate circuit of the bulb V-2 is 
shunted by a magnet 33 which opens and closes the relay 
contacts shown directly underneath. The closing of these 
contacts energizes the magnet 40, which in turn closes 
the circuit to the magnets 23 and 24. When relay 4 
operates, it breaks contact at 3 and makes a second con- 
tact at 25, thus connecting the coil 19 between the antenna 
and ground and disconnecting the receiving apparatus 
from the antenna. The relay 23 operates the contact 22 
which, when open, prevents the bulb V-3 from generating 


June, 1919 


radio frequency oscillations. When the microphone 27 is 
spoken into, the transmitter is automatically connected 
to the antenna as will now be explained. 

When the transmitting apparatus is not in operation, the 
current which flows through the relay winding is not 
sufficient to operate it, but when the microphone is spoken 
into the currents thus produced flow through the trans- 
former 37 and reproduce, in the plate circuit of the con- 
trolling bulb V-2, variations at speech frequencies, the 
average value of which will be much greater than the 
normal current in the plate circuit and will be sufficient 
to operate relay 33 which in turn operates the other 
relays previously mentioned. Relays 33 and 40 should 
be quick acting, and relays 4 and 23 should be quick to 
close, but should have an appreciable time lag in opening 
to prevent the transmitting apparatus from being dis- 
connected during a momentary cessation of the sound 
waves acting upon transmitter 27. The time lag is pref- 
erably greater for relay 4 than for relay 23, in order that 
relay 23 may open and thus stop production of the oscil- 
lations before the antenna circuit is broken at 25. 


Bellini’s Electrostatically Coupled 
Goniometer 


HE Marconi-Bellini-Tosi radio goniometer has been 
employed in wireless telegraphy for many years. As 
many of our readers know, the two loop antennae in this 
device are magnetically coupled through two primaries to 





























Figure 1—Diagram showing the connections of a goniometer, receiving 
detector and head telephones 


a rotating coil which may be revolved on its axis in the 
resulting magnetic field. 

Ettore Bellini, who is a pioneer in directive radio teleg- 
raphy, has recently described the capacitively coupled goni- 
ometer shown in figure 1. Here two loop antennae 1 and 2 
. are connected to pairs of stationary plates aa and bb ar- 
ranged around an axis. On the shaft e is mounted a drum 
d, upon which are placed the conducting elements c. It is 
preferable that the conductors have the form shown in 
figure 2, which when extended in a plane, has the outline 
formed by two sinusoidal curves, or by the portion of the 


enclosed surface situated above the axis of the abscissae, 
s, t. The two plates c (of figure 1 or figure 3) must not 
touch each other, but must be very close together. The 
action of the stationary plates is apparently to set up a 
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Figure 2—Improved type of conductors 


Figure 3—Circuits for directive transmission 


resultant electrostatic field, the direction of which in the 
goniometer varies as the direction of the advancing wave. 
By rotating the inner drum, it may be placed in a position 
to receive the maximum induction from the stationary 
plates. 

The diagram figure 1 shows the connections of a 
receiving detector g with head telephones h in shunt. Fig- 
ure 3 shows the circuits for directive transmission, the 
rotating plates cc being connected to a circuit comprising 
the condenser d, inductance i and the spark gap. In this 
diagram 1, 1 and 2, 2 are the terminals of the two loop 
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antennae. 
press high frequency currents from a local generator upon 


Figure 4—Another form of the improved conductor 


Aviators’ Intercommunicating Telephone System 


G M. JENKINS, realizing the difficulty of a pilot and 
* observer in an airplane talking to each other on 
account of the whir of the propeller, the rush of air and 
the exhaust of the motor, has devised a telephone system 
including a transmitter and receiver which are strapped 
to the aviator’s head. Moreover, he has provided a 
switching arrangement so that when the talker puts his 
head forward to speak a switch is closed, connecting the 
transmitter into the circuit. This automatic feature is 
of considerable value, for it leaves the pilot’s hands free 
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Transmitter and receiver adjusted to operator and diagram of 
circuit employ: 

for manipulating his control levers and prevents a drain 
on the transmitter battery during the period when no 
conversations are taking place. 5 

Figure 1 shows the transmitter and receiver in posi- 
tion for operation; figure 2 is a diagram of the circuits 
employed ; figure 3 is a front elevation of the transmitter 
box, a portion of which is cut away to show the mount- 
ing in the transmitter. Figure 4 is a side elevation and 
figure 5 a plan view of the transmitter box in figure 3. 
Figures 6 and 7 show a head band for holding the re- 
ceivers, one receiver being shown in position and a portion 
cut away to show the operation of the transmitter switch. 

Each pilot or observer is provided with a transmitter 
box 10 of leather, adapted for the mounting of the trans- 


The rotating element therefore serves to im- 
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the antenna circuit, and to receive radio frequency currents 
sent out by the distant transmitter. 

Figure 4 shows another type of movable plates which 
can be used in place of those shown in figure 2. Bellini 
states that, as with the well-known magnetically coupled 
goniometer, this system can be employed for directive 
transmission or reception. 





figure 3 Figure 4 


A front and side elevation of the transmitter 


mitter 11, and a set of four line terminals or jacks 12. 
The upper portion of the box 10 is provided with a 
cushion consisting of a soft rubber tube 13 and a soft 
leather casing 14. 

On each receiver is a transmitter switch 45 arranged 
for connecting the transmitter in a circuit automatically 
when the user lowers his head to transmit. The switch is 
operated by a wire 46 which extends in a loop from the 
two head receivers and passes under a strap 47 on the 
front of the transmitter box 10. 














figure 7 


A plan view of the transmitter box and head band for holding thereceiver 
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Complete airplane radio telephone 
set developed for the U. S. Army 
during the war. This set, known 
as SCR-68 occupies only one cubic 
foot of space and weighs 45 pounds. 
The transmitting circuit includes 
the antenna capacity as part of the 
tuned circuit in which a vacuum 
tube maintains high frequency oscil- 
lations, the magnitude of these being 
controlled by a. second tube, which 
in turn is controlled by the voice 
currents from the transmitter. The 
receiving set employs a tuned cir- 
cuit and a vacuum tube detector, 
the speech output of which is 
amplified by two vacuum tubes 





The inset shows the 
specially designed hel- 
met by which the noise 
and wind encountered 
while in flight are over- 
come and conversation 
is made possible. In 
the practical use of the 
set the observer uses 
the same telephone 
equipment for radio 
and for communication 
with the pilot 
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Ground and Short Wave Sets 


For use on the ground, in talking 
to observers in airplanes, the U. S. 
Army used the set illustrated on 
the left. It is known as type 
SCR-67 and is similar in principle 
to the aircraft equipment, but as 
space and weight are not so re- 
stricted, this outfit is designed with 
a doubly tuned receiving circuit so 
greater selectivity may be obtained 


On the right is an interior view of the ground radio 
*phone set, illustrated above. A single tuned circuit 
permits a “stand-by’”’ adjustment for detecting speech, 
which is transmitted by modulating any one of a 
wide range of high frequencies. The operator may 
then quickly adjust for the selective reception of the 
desired conversation. This equipment also functions 
under remote control, so that the speaker may make 
observations of the planes with which he is com- 
municating by standing in the open while the set 
with which he is connected is protected under cover 


wire antenna. Its range is from 86 to 116 meters. In the center is a control 
panel which is mounted before the pilot in the cockpit operating a special 


? The complete SCR-91 short wave set designed to eliminate the long trailing 
set of amplifiers 


To the right is an interior 
view of the transmitter, and 
to the left an interior view 
of the receiver of the com- 
age set illustrated above. 
n the receiving equipment 
space is saved by utilizing a 
system of amplification 
bs see the output of the 
—— tube is successive- 
spotet to it as an input 
a limiting critical 
amplification is reached 
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Varied Military Equipment 





The two illustrations above 
are interior and exterior 
views of the radio telegraph 
set, ‘ype SCR-99, for 
army eld use. Two 
vacuum tubes are used in 
the oscillating circuit for 
continuous wave transmis- 
sion. This equipment is 
designed for beat recep- 
tion of continuous wave 
ape and is also capable 

receiving spark set 

signals 


Wind-driven generator for airplane sets, 
showing regulator which AW both a 
24-volt current for the filaments and a 
350-volt current for the plate-filament 
circuit. The speed of this generator, 
varying through wide limits, required 
special means for voltage regulation, 
found by utilizing characteristic proper- 
ties of a thermionic vacuum tube, the 
bulb itself being mounted in the stream 
line extension of the generator 


To the left is wireless bere gf 7 re- 

ceiver SCR-54, using a crystal detector 

and patterned on sets in use by the 

French Army in the earlier years of 
the war 


To the right, the familiar SCR-70 

special wireless receiving set used in 

instructing aviators and other radio 
operators 


On the left is wireless 
telegraph set type SCR-78, 
designed especially for 
tanks, to enable them to 
advance as protected sig- 
nal stations. Only the 
smallest antenna could be 
used, and the problem of 
obtaining the necessary 
power output was met by 
using an oscillating circuit 
involving four vacuum 
tube amplifiers 
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Recently Developed Apparatus 


Interior view of SCR-68 wireless telephone set 


Oscillator for very low frequencies 


Audio frequency oscillator 





Navy wireless telephone set designed for use by submarine chasers Portable 3-stage amplifier 
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Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 











A Universal Radio Receiver for 
Amateur Use 


By Morton W. Sterns 


from 130 to 1850 meters with a small antenna of .0005 
mfd. capacity. As will be noted further on, this same set 
gives a three mile range either as a radio telegraph or 
radio telephone transmitter. A single bulb is used for 
all work and the circuit has proved especially efficient on 
short amateur wave lengths. The entire set occupies a 
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[¢ has been the writer’s good fortune to meet many 

hundreds of radio amateurs since the war began, and 
it has been his observation that their main concern has 
been to obtain the details of the design of a receiver that 
will permit reception over great distances for relay work. 
Although a variety of opinions and designs have been 
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Figure 1—Fundamental circuit showing three-electrode vacuum tube 
connected across a tuning coil in series with the antenna circuit 


set forth as to what constitutes the best all around re- 
ceiver, the most of them are, in the author’s opinion, either 
too difficult to construct or too expensive for the average 
amateur’s pocket-book. 

The writer has given the matter his serious considera- 
tion for some time and has finally evolved a set which 
it is believed possesses many desirable characteristics. 
Keeping in view the desirability of an efficient receiving 
set that would occupy a minimum of space, a set was 
eventually produced that would give a range of tuning 
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Figure 2—Another circuit using two variable condensers 
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Figure 4—Circuit using one coil and one condenser and employing direct 
regenerative coupling between the plate and grid circuits 
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space less than a two foot cube. It is not only feasible 
for the reception of damped and undamped waves, but 
it gives regenerative amplification and constitutes a very 
neat and efficient wireless telephone set. 


FUNDAMENTAL CIRCUITS 
A series of exhaustive experiments with various types 
of circuits have been carried out. Very good results were 
obtained with the circuit shown in figure 1, where a three 
electrode vacuum tube is connected across a tuning coil 
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Figure 3—A circuit patented by C. V. Logwood using a regenerative 
coupling to transfer energy from the plate to the grid circuit 
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jn series with the antenna circuit. The principal objection 
to this particular circuit was that it was not capable of 
receiving continuous wave signals. 

The circuit of figure 2 was found to give very good 
results, but the local oscillations were not easily controlled 
and, furthermore, it necessitated the purchase of two vari- 
able condensers as shown. 

Very satisfactory results were obtained with the circuit 
of figure 3 which, it is stated, has been patented by C. V. 
Logwood. In that diagram coil B is a tickler coil of a 
comparatively few turns of wire mounted inside of coil A, 
constituting a regenerative coupling by which energy can 
be transferred from the plate to the grid circuit. It is a 
feature of this circuit that the oscillations can be started 
or stopped simply by moving the coil B in and out of the 
coil A. 

Having determined the good and bad features of the 
circuits described, I carried out further experiments with 
the view of obtaining greater simplicity. In fact, I was 
determined to have one coil and one condenser, and my 
researches eventually culminated in the circuit shown in 
figure 4, in which direct regenerative coupling between 
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Figure 5—The perfected circuit of simple design and extremely sharp 
tuning 


the plate and grid circuits is employed. Once having 
discovered a fundamental basis upon which to work, and 
having observed that the mutua! inductance between the 
plate and grid circuits could be controlled by a single 
coil, various combinations were tried employing grid 
leaks, negative grid voltages, etc. Some useful results 
were obtained, but the experiments finally terminated in 
the universal circuit shown in figure 5, which it is believed 
is the acme of simplicity and moreover gives extremely 
sharp tuning. 

The notations in the diagram are explained in thé ac- 
companying drawing. . 

Coil A in the diagram has three taps. The switch is 
placed on one tap and the condenser B is varied over its 
range until the desired signal is heard. Since the tuning 
ls exceedingly sharp, care must be taken while adjusting 
this condenser not to miss the signal. It is understood, of 
course, that the switch E is closed while receiving, but 
it is interesting to note that by varying the capacity of 
the condenser C, the bulb can be made to give regenerative 
amplification or to generate powerful oscillations, hence 
the aig can be used for wireless telephone transmission 
as well. 

By way of further explanation of the circuit, H is a grid 
leak which is of the order of 60,000 to 100,000 ohms resist- 
ance for the audiotron or the round bulb. This leak can 
be made a pencil mark, between two binding posts of a 
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Ward Leonard porcelain resistance or a graphite poten- 
tiometer such as used in the B battery circuit. The latter 
type is particularly handy, because it is variable. It must 
be understood that the grid leak is essential for proper 
working of the system, but once adjusted it need not be 
touched during the life of any particular bulb. The plate 
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Figure 6—A four-bank winding showing the order in which the turns 
are placed upon the tube 


circuit voltage in this system varies between 60 and 80 
volts or even higher if possible. 


UsE OF THE CIRCUIT FOR WIRELESS TELEPHONY 


To engage in wireless telephone conversation, open 
the switch E and speak into the microphone distinctly, 
making sure that the bulb is in a state of oscillation. An 
indicating device of some sort, such as a small ammeter, 
should be placed in the antenna circuit to determine the 
maximum antenna current. The plate voltage should be as 
high as possible without causing the bulb to ionize; that 
is, to give the characteristic blue glow. And if any ama- 
teur possesses a “hard” bulb that proved inoperative in an 
ordinary receiving circuit, he should now put it into use, 
because for transmitting purposes, the “harder” the bulb 
the better will be the results obtained. 

In order to telegraph by means of continuous waves, 
place the key in series with the grid leak. This will cause 
the bulb to stop oscillating whenever the key is up. 

In the construction of this apparatus it is preferable 
that the receiving cabinet proper contain only the tuning 
inductance and the 21-plate variable condenser. The vac- 
uum tube control panel is separate, and a sufficient num- 
ber of binding posts are brought out to allow any desired 
connection to the tube. The connections from the induc- 
tance switch are brought to the binding posts on the re- 
ceiving panel. Other posts are provided for connection to 
the antenna and ground. Additional leads are brought 
out from the variable condenser to binding posts. 

The tuning coil is wound with “litzendraht” or No. 18 
B & S D.C.C. wire on a tube three inchés outside diameter. 
A four bank winding is employed as shown in figure 6, the 
numbered circles showing the order in which the turns 
are placed upon the tube. A section of fifty turns is 








Figure 7—General view of the panel for the vacuum tube with connections 


wound on the spool and a space of 3% of an inch is left, 
after which another section of 240 turns is wound on with 
a tap placed at each 55 turns. The writer employs, pref- 
erably, litzendraht cable composed of 42 separate strands 
of No. 36 B & S enameled wire with a double silk covering. 

Figure 7 shows a general outline of the panel for the 
vacuum tube. It contains a variable condenser, the vac- 
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uum tube holder and a filament rheostat, all mounted in- 
side the box. The panel is of 3 inch bakelite. The con- 
nections are brought out in such a way that any desired 
hook-up can be employed. 

A feature of construction that the average amateur 
would do well to incorporate in his set is the method of 
fastening the panels to the box. Several right angles of 
1/16 inch brass are made and screwed to the side of 
the box. The panel is then lowered and rests on the 
angles as a support, leaving the panels flush with the 
top of the box. Holes are then drilled through the 
panel and spotted in the brass angles. The holes are 
then reamed out to give clearance for a small machine 
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screw; the brass’ in then drilled and tapped to fit the 
machine screw. Constructed in this way, the panel 
can be removed from the box as often as desired without 
stripping the thread in the wood, as might happen if wood 
screws are employed. 

In closing, it is well to remark that the final circuits 
shown in this article can be used directly with the Western 
Electric “E” type tube fed from a 220 volt direct current 
force of supply. The bulb will give antenna current of 
0.8 ampere and telephone conversations with this amount 
of current have been heard seven miles away. Other 
types of bulbs I have employed permit transmission over 
distances of three miles. 


Constructional Details of a Wireless Receiving 
System Involving Weagant’s “X” Circuit 


HAVE experimented with many 
circuits for the reception of 
damped and undamped waves but the 
one described here gives better all- 
around results than any other I have 
used. The complete circuit acts as a 





By E. T. Jones 


signals ; and by further adjustment of 
the condenser capacities, the circuits 
may be set into oscillation at any de- 
sired frequency permitting the recep- 
tion of undamped waves. 

Still another feature of this appa- 
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Constructional details of the receiving system using Weagant’s ‘‘X’ circuit 


detector, oscillator and amplifier for 
both long and short damped or un- 
damped waves. An outstanding fea- 
ture is that but one bulb is required for 
reception over great distances. 

With a circuit of this kind I have 
copied signals from Nauen and Eil- 
vese, Germany; Canarvon, Wales; 
Koko Head, Hawaii; Pearl Harbor, 
Hawaii; not to mention the arc sta- 
tions located in the United States, the 
signals from which come in at audi- 
bilities of approximately 5,000. Sig- 
nals have been read from the new high 
power station in Japan testing with 
Koko Head. These signals were 
plainly readable at New Orleans at 8 
o'clock in the morning. One point 
that stands out particularly in connec- 
tion with the operation of this set is, 
that by careful variation of the con- 
denser capacity in the grid and plate 
circuits, adjustments can be obtained 
whereby the circuits are just on the 
verge of radio frequency oscillation, 
causing great amplification of spark 


ratus which I believe will appeal to the 
amateur experimenter is that wave 
lengths ranging from 600 up to 20,000 
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can be received without having the 
usual duplex receiving transformer, a 
multiplicity of change-over switches, 
etc. In fact, my entire series of ex- 
periments leads me to believe that too 
much praise can not be given this cir- 
cuit for general experimental work. It 
is described in pages 102 to 105 of 
Bucher’s “Vacuum Tubes in Wireless 
Communication,” which explains 
vacuum tube detector circuits in de: 
tail. 

Constructional details and dimen- 
sions of the tuner which I have found 
very satisfactory under the most ex- 
acting conditions follow; the antenna 
loading coil is wound on a tube 4” in 
diameter and 12” long covered with 
one layer of No. 24 S.C.C. magnet 
wire. Taps are taken off every inch, 
making a total of 10 taps. The wind- 
ing is eleven inches in length. A gen- 
eral view is shown in figure 1. 

A direct coupled receiving trans- 
former is employed as shown in figure 
2. It is wound on a tube 4” in di- 
ameter and 6” long covered with one 
layer of No. 24 S.C.C. wire. Taps 
are taken off every 10 turns, making 
a total of 20 taps. Two switches with 
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Figure 6—Diagram of connections and circuit used in the receiving system 





JUNE, 1919 


ten contact points are provided. Each 
contact point is connected to successive 
tenth turns. A unit switch is also sup- 
plied which connects to the first ten 
turns, one at a time, as shown. 

The short secondary coils shown in 
figure 3 are made on tubes 4” in di- 
ameter, 6” long wound with one layer 
of No. 24 S.C.C. magnet wire. Taps 
are taken off every half inch, making 
ten taps per coil, or a total of 20 taps. 
The two loading coils of medium 
length are made of tubes 4” in di- 
ameter, 12” long wound with one layer 
of No. 24 S.C.C. magnet wire. Taps 
are taken off every inch, making a 
total of 20 taps for the two coils. 

The large loading coils for long 
wave lengths are made on tubes 4” in 
diameter, 36” long, wound with one 
layer of No. 24 S.C.C. magnet wire. 
Taps are taken off every 3”. The de- 
tails are shown in figure 5. 

The variable condensers in the sec- 


A Combination S$ 


T is well known that the buzzer can 
be used for transmitting over dis- 
tances up to about two or three miles. 
As it radiates a wave of the natural 
frequency of the aerial and of low de- 
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ondary circuit and plate circuits should 
have a capacity of at least .001 mfd. 





. ‘ 
© yA ~3 point switch 


Jo grid cond. 
Figure 7—Diagram of connections for the three- 
point switc 
and for the very long wave lengths a 
capacity of .005 mfd. is desirable. The 


By William Holladay 


primary, through switch CS,, to the 
key K and back to the line. The cur- 
rent induced in the transformer sec- 
ondary charges the usual form of 
closed circuit, embracing the high po- 
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Figure 1—Circuit showin 


connections of switches in the combination 


spark and buzzer transmitter 


crement, and may be adjusted so as 
to give a 500 cycle tone, it makes a 
good substitite for the spark trans- 
mitter for inter-city communication. 
But very few amateurs are content to 
use a buzzer for transmitting and 
sooner or later they will choose a 
transformer for long distance com- 
munication. A transformer is not, 
however, well suited for short dis- 
tances and the buzzer is the logical so- 
lution of such a problem. It is quite 
a job to change all the connections to 
the key, aerial and ground in order to 

ge from the buzzer to the trans- 
former, so I believe the accompanying 
circuit is the solution. The panel 


tential condenser C, the rotary gap G 
and the primary of the oscillation 
transformer. The secondary is con- 
nected to the two remaining switches 
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grid condenser should not exceed a 
capacity of .0005 mfd. or thereabouts. 
A grid leak of the type shown in fig- 
ure 6 is necessary for stable operation. 
It may be made of high resistance 
strips of graphite or lead pencil lines 
drawn in a groove, or of carbon type- 
writer paper. A three point switch is 
connected as shown in figure 7. 

The receiving system shown in fig- 
ure 6 is not only exceedingly stable in 
operation but’ simple of adjustment 
and by proper selection of inductance 
at the antenna loading coil 1, at the 
tuning transformer 2 and at the load- 
ing coils in the grid and plate circuits, 
a point can “be found where simple 
variation of the capacity of the con- 
densers C-2 and C-3 will be sufficient 
to cover a wide range of wave lengths. 
In case near-by local power lines cause 
interference, the filament may be 
grounded to earth. 


park and Buzzer Transmitter 


snapped to the right, and the buzzer 
circuit is used for transmitting. It will 
be seen that the current passes from 
the battery through the key by way 
of the first two switches, and the two 
contacts of the vibrator are connected 
to aerial and ground through the two 
switches on the right. 

The switch panel shown in figure 2 
should be of marble, bakelite, or other 
good insulating material, but for low 
powers well-varnished hardwood will 
answer the purpose. The two switches 
on the right, marked “G” and “A” 
should be about four inches long, made 
of copper bus-bar, with the contacts at 
least three inches apart. The two bind- 
ing posts marked “110” are connected 
to the line and the “B”’ posts to the low 
voltage battery for running the buzzer. 
The two binding posts K on the lower 
part of the panel are connected to the 
key. It will be found better to solder 
the aerial and ground leads, and also 














Figure 2—Panel showing arrangement and comparative sizes of switches 


CS, and CS, to which are soldered , 
leads to aerial and ground. rectly to the back of the switches. The 

When the handle of CS is-rotated, panel should be about 15 inches long 
all the change-over switches are and 11 inches wide. 


s the arrangement of switches. 
Taking the circuit figure 1 with the 
switches CS, CS,, CS, and CS,, in the 
Position shown, the current passes 
h the fused switch and through 
feactance regulator PS, into the 


the oscillation transformer leads, di- 
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An Easily Constructed Oudin Coil 


WHILE the amateur is obliged to 
abandon his radio transmitting 
set, he can easily construct a high 
frequency oscillator which may be 
energized by his transmitting outfit. 


Ouvdin colt 


Figure 


Many interesting and startling ex- 
periments may be performed. 

The coil shown in figure 1 has been 
successfully operated on a 14 kw. wire- 
less transformer, using a glass con- 
denser and straight gap. The straight 
gap gave high frequency sparks of 
greater length than a rotary gap. 

The core for the secondary can be 
made of several pieces of cardboard, 
cut like the pattern and glued to- 
gether, making a tube 18 inches long, 9 
inches diameter at the small end and 
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18 inches at the other. Two wooden 
pieces are turned to fit the ends, and 
the assembly then mounted between 
lathe centers for winding. No. 26 wire 
is preferred and the turns should be 


Cone pattern 


details of the Oudin coil 


spaced with a string which may be left 
on permanently. When the coil has 
been wound it should be painted with 
hot paraffine or some good insulating 
material. 

The primary is wound on a six-sided 
figure about 24 inches outside 
diameter, depending on the width of 
the supports. Slots for No. 8 wire are 
provided, six turns being sufficient for 
the set under consideration. 

An insulator, which may be turned 
of wood, is mounted on the secondary 
to support a brass ball from which the 
sparks are drawn. 

The secondary and primary are 
grounded at one end and the other 
connections made as shown in figure 2, 

Sparks drawn into metal objects 
held in the hand cause no shock what- 
ever. 
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Wiring dagram 


Figure 2—Primary construction and the wiring diagram 


Code Practice Alternator for the Amateur 


T is certain that the amateur cannot 

expect to obtain genuine pleasure 
out of his radio apparatus unless he 
is skilled in sending and receiving. 
To acquire facility he needs a good 
code practice set. One particular way 
of generating artificial radio signals, 
doing away with the troublesome buz- 
zer, is shown in the accompanying dia- 
gram. A small battery motor is re- 
wound and connected in such a way as 
to produce a buzzing note in the head 
telephone. The details of construction 
follow: 

The field is wound with No. 28 
S.C.C. wire and connected in shunt 
to the armature. The armature coils 
are each wound with an equal number 
of turns of No. 26 S.C.C. wire. It 
is important that the coils be wound 
in the direction shown, otherwise the 
motor will not run. The three ter- 
minals connected at O are grounded 
on the rotor shaft. Connection from 
the battery to the shaft is made by a 
bronze spring wire rubbing in the 
groove of the small pulley mounted on 
the end of the shaft. 

The theory of operation is as fol- 
lows: When the armature is in the 
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position shown, current flows from the 
battery to the + brush, through the 
coil C to the point O, through the coils 
A and 2, which are connected in 
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Figure 1—Showing construction and connections 
of the code practice alternator 


parallel at this instant, to the — brush 
and battery. The neutral wire OP 
will carry no current when both sides 
of the line are balanced. At the in- 


stant shown, however, the line is un- 
balanced, having two armature coils, 
A and B on one side and one coil C on 
the other. Therefore the neutral will 
carry the difference of current in the 
two sides and the current, in this case, 
will flow upward. 

The polarity of the armature and 
field poles when the above takes place 
is as indicated; the armature will ro- 
tate counter clock-wise. After the ar- 
mature has rotated 60°, if the wind- 
ings are traced out as before, it will 
be seen that two armature coils are m 
parallel on the side of the line which 
previously had one coil. In this posi- 
tion, the difference of current will flow 
down through the neutral, instead of 
up, as in the previous case. These re- 
versals take place every time the 
armature rotates 60°, giving 6 re- 
versals, or 3 cycles per revolution of 
the armature inthe wireOP. 

The object of the shunt field is to 
keep the system balanced. The series 
field may be used, byt the current m 
the neutral wire will be a pulsating 
direct current. 

No other equipiment besides the 
motor is made use of. 
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Timely Advice on the Matter of Interference 
Between Amateur Stations 


HE amateur wireless. enthusiast 

should exercise every means at 
his disposal to prevent interference. 
“Jamming,” as wireless operators term 
it, may be due to any of the following 
causes: badly tuned transmitters ; non- 
selective receiving apparatus ; and non- 
observance by operators of the gov- 
ernment regulations concerning the 
transmission of radiograms. Interfer- 
ence is not alone caused by transmit- 
ters radiating broad waves ; the opera- 
tor himself may lack the necessary 
operating skill to handle his apparatus 
* intelligently. 

One way of reducing the damping 
of the antenna oscillations is to select 
a transformer voltage suited to the set 
under construction, means being pro- 
vided for careful regulation of its in- 
put. Abnormal spark gap voltages 
prevent quenching with consequent 
double wave emission. 

The high voltage condenser should 
be immersed in oil to prevent brush 
discharge, for brush leakage is ex- 
tremely detrimental to high efficiency 
and should be corrected before it punc- 
tures the dielectric. 

The quenched spark gap is being 
used extensively by commercial and 
naval stations, and is today probably 
the most efficient type, since it can 
quickly quench out the primary oscil- 
lations before those in the antenna cir- 
cuit react appreciably upon the closed 
circuit. The sparking surfaces of the 
series gap must be supported in a 
strictly parallel position and be kept 
clean. A motor blower or fan, such 
as is used on the Marconi panel trans- 
mitters, is required to keep the tem- 
perature at a safe value. 

All leads connecting the closed cir- 
cuit should be as short and as heavy 
as possible and should have no kinks 
or bends in them. 
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An oscillation transformer of: the 
“pancake” type ig the handiest for 
rapid change of wave length, but with 
all oscillation transformers two waves 
will usually be radiated if the spark 
gap does not quench properly and the 
coupling is too close. Single wave 
emission may be secured with any gap 
by reducing the coupling at the oscilla- 
tion transformer. The antenna cur- 
rent will be reduced by this procedure. 
But the range of the station may be 
increased, because all radiation is tak- 
ing place on one wave length. Careful 
attention to these details aid one in 
securing the desired sharp wave, i.e., 
a decrement of less than 0.2 as pre- 
scribed by law. 

Nearly as important as the correct 
tuning of a transmitter is the provision 
of a selective receiving set. A vacuum 
tube detector permits sharper tuning 
than a crystal rectifier, and the use of 
litzendraht wire in the primary and 
secondary coils gives a minimum high 
frequency resistance. The tuning coils 
should be tapped so that the induc- 
tance may be varied one turn at a time. 
End turn switches should be used in 
order that turns not in use may be 
disconnected from those actually in the 
circuit. 

In regard to the interference caused 
by the operator himself, I know it to 
be a fact that some operators do not 
always comply with the government 
regulations regarding the transmission 
of messages; when they have a mes- 
sage to transmit they persist in calling 
for a long period, even though trans- 
mission is in progress at the time. This 
interference is strictly unnecessary, 
with the possible exception of when 
urgent messages are to be transmitted. 
If all operators would observe the reg- 
ulations governing the transmission 


of messages, such as the permissible 
wave lengths and the amount of power 
for a given distance, and moreover 
make more extensive use of abbrevia- 
tions, general traffic would be dis- 
patched with greater facility. 

There are a few willful “air hogs” 
who want to .get their messages 
through in a hurry and who have lit- 
tle respect for the other operators 
waiting for their turn to transmit. Let 
each operator, “Do unto others as he 
would have them do unto him,” and 
there will be a change for the better. 


An additional source of interference 
is the “spark coil menace,” caused by 
“hams” disregarding every law con- 
cerning tuning, decrement, etc., and 
acquiring the habit of “sitting on the 
key.” 

If the government would amend the 
Radio Act so as to require all persons 
owning wireless sending stations of 
any power whatsoever to obtain li- 
censes for their operation, these be- 
ginners would have some pride in their 
sets and strive to make them efficient. 
They would then realize that 200 me- 
ters means 200 meters; no more; no 
less |. 


Sometimes, relief may be had by 
paying them a friendly visit and urging 
them to join a wireless club where 
they can be taught the fundamental 
principles of wireless telegraphy. 


Another way to decrease interfer- 
ence among these experimenters is to 
organize them all and plan out some 
sort of working schedule for testing 
periods and small talk, reserving other 
hours for long distance work and re- 
laying, at which time no other trans- 
mission is to be allowed. As amateur 
organizations increase, doubtless some 
such schedule will become effective 
everywhere. 


Ground Telegraphy 


By Gerald Ehinger 


E theory of the ground telegraph 
is generally understood but it is not 
often used by amateurs. The under- 
lying idea is to connect land line wires 
to earth at two points and utilize a 
buzzer at the transmitter station to 
impress variable electromotive forces 
upon the conducting earth. A funda- 
mental diagram is shown in figure 1, 
where the transmitter includes a bat- 
tery, key, and a high toned buzzer. 
At the receiving station, a telephone 
receiver is connected between two 
- rounds as shown. 


The power for the transmitter may 
be drawn from dry cells, storage bat- 
teries or a step-down transformer. A 





Tronsrritting 


“break in” system is secured by con- 
necting a condenser in the circuit as 


in figure 2. The working of the ap- 








Phow 


Receiving 


Figure 1—Fundamental circuit for ground telegraphy 
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paratus should be clear from the 
drawing. 

The receiving telephone should have 
a low resistance; in fact, the lower the 
better. High resistance telephones 
can be used if connected to the sec- 
ondary of a 1” coil (spark), the pri- 
mary being connected into the circuit. 
A small spark coil may be used instead 
of a buzzer for transmitting purposes, 
but it is not as efficient. 

Connections at the transmitter and 
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receiver could be made to water and 
gas pipes, but the signals at the re- 
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ceiver will not be so strong as in the 
arrangement I have described. 
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Figure 2—The “Break-in” system with condenser connected in the 


A Short Wave Receiver for the Amateur Station 


I BELIEVE that the most efficient 


type of short wave receiver is that 
which employs variometers as_ the 
primary and secondary inductances. 


By Carleton Howiler 


the antenna variometer and L-2 the 
variometer which acts as one of the 
tuning elements of the secondary cir- 
cuit. It is shunted by the variable con- 
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Figure 1—Circuit of the short wave receiver suitable for amateur stations 


Hence the amount of inductance re- 
quired to reach a wave-length of 200 
meters is relatively small, and the losses 
in the variometers themselves are 
negligible. 

The diagram, figure 1, shows the cir- 
cuit preferred for amateur use. L-1 is 


denser C-2. In series with L-1 and 
L-2 is the variable condenser C-1 which 
has the effect of changing the coupling 
between the antenna and detector cir- 
cuits, A small grid condenser C-3 of 
about .0005 mfd. is connected in series 
as shown. The plate circuit of the 


_ vacuum tube is energized by the bat- 


tery B shunted by the potentiometer 
P-1, which may be of 3,000 ohms re- * 
sistance. For additional amplification 
some part of the plate circuit may be 
placed in inductive relation to the grid 
circuit of the tube, but very good re- 
sults will be obtained with the simple 
circuit shown. 

The variometers are identical in con- 
struction. Each consist of two card- 
board cylinders 114 inches wide. The 
larger cylinder is 414 inches in diame- 
ter and the smaller one 4 inches in 
diameter. Both are wound with the 
same number of turns of No. 26 
S.C.C. wire. 

I prefer to mount the variometers 
and variable condensers in opposite 
corners of a cabinet. The panel on 
which the vacuum tube detectors are 
mounted can be secured to the top, 
giving a very neat appearance. 

I am sure that with these few con- 
structional details and a careful study 
of the diagrams, any amateur can 
readily build a set that will do far bet- 
ter work on short waves than the aver- 
age amateur equipment. 


An Aerial Mast on the Roof 


‘THE amateur located in the country 

or a small town may be interested 
in the design of an aerial mast con- 
structed as shown in the accompany- 
ing drawings. It will be noted that a 
hole is cut in the roof of the building 
through which the mast enters and 
that the mast is clamped to the side 
of the building by means of two iron 
rods of the shape shown in the figure 
at A, which are threaded at both ends 
to take a bolt. 

The mast may be put together in 
sections, one at a time, and slid up 
through the holding clamps. By using 
pieces of two by four lumber 16 feet 
long, a very serviceable mast is ob- 
tained. Two or three 16 foot pieces 
will be sufficient for the average ama- 
teur aerial mast. 

Henry Ktiavus, Illinois. 
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A Cat Whisker Detector Stand 


A DETECTOR holder with uni- 
versal adjustments devised by 
S. S. Jones is shown in figure 1. By 
the use of the ball joints 4 and 5, the 
crystal can be set at any desired 
angle without removing from its 
holder, so that any sensitive spot on 
the crystal can readily be located. 
The friction in the claw and ball 
joints is increased or decreased by 
means of a screw 9 acting upon the 
ball through the bottom of the cup. 
The crystal is held between the jaws 
of a spring clamp 2 mounted on the 
ball 4. Experimenters possessing 
the facilities for the construction, 
will undoubtedly find this a very con- 
venient and practical detector stand. 





Figure 1—Showing construction and assembly of 
the cat-whisker detector stand 


Amateur War Work 


AM a non-commissioned officer in 

the radio branch of the U. S. Sig- 
nal Corps and have had many an op- 
portunity to see the value the radio 
operator has been to the Army in 
France. The best of the signal per- 
sonnel are former, or pre-war, ama- 
teurs who rated amateur stations 
and enlisted like myself when the war 
broke out. 

A little incident in which I took part 
during the great drive we made 
against the Hun will show why the 
radio amateur should be encouraged. 

One dark night we could not raise 
4 - - -, who was located about a half 
mile forward of us. After calling 
several times we decided to go and 
see what was wrong. Station 4 - - - 
was manned by radio men who got 
what radio experience they ever had 
in the Signal Corps. To reach them 
we had to drive a motorcycle, another 
lad and I, over a road which was un- 
dergoing the worst shelling by the 
Huns it ever had. But we arrived 
O. K. We were using a sustained 
wave transmitter of the bulb type and 
the high tension battery was made up 
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of a large number of 40 volt storage 
batteries. Upon examination of the 
Station 4 - - - set we found this bat- 
tery circuit open. 

We of course put the station work- 
ing in short order. The point of the 
incident—only one of many incidents 
—is that the amateur radio men have 
shown themselves far superior to 


those who were taught wireless in the: 


Service. And while we were still in 
uniform and not able to make an or- 
ganized protest against Congressional 
action, they tried to wipe us off the 
map. Fine recognition of valuable 
service well rendered. I am sending 
these few lines to the N. W. A. by re- 
quest of the amateurs in our outfit, 
which number up pretty high. 
Corpora E. J. ATKINSON (formerly 
10V), 302nd Field Sig. Bn., A. E. 
F., Frances 


Safeguarding Our President By 
Radio 


XTRAORDINARY efforts were 

made by the U. S. Navy Depart- 
ment to maintain continuous radio 
communication with the U. S. S. 
George Washington, carrying the 
President of the United States and his 
official party to France. As is well 
known, the vessel was convoyed by the 
U. S. S. Pennsylvania, which was 
equipped with powerful wireless trans- 
mitting and receiving apparatus. Four 
high power undamped wave transmit- 
ting land stations were employed to 
transmit to and receive from the 
George Washington, the Annapolis arc 
set transmitting on 16,900 meters, the 
arc set at Tuckerton, N. J., on 9,200 
meters and the Marconi radio fre- 
quency alternator set at New Bruns- 
wick, N. J., on 13,000 meters. The 
Government high power station at 
Lyons, Francé, transmitted on 15,500 
meters. 

The battleship Pennsylvania’s radio 
equipment consisted of a 30 kw. arc 
transmitter, which was used for trans- 
mitting messagés to the United States 
and France on the wave length of 3,- 
600 meters ; also one 10 kw. quenched 
spark transmitter working on 600 and 
952 meters, which was employed for 
communication with low power land 
stations ; a short range radio telephone 
transmitter working on 297 meters, and 
one vacuum tube radio telegraph set 
transmitting on 450 meters. The lat- 
ter was used for communicating be- 
tween the U. S. S. George Washington 
and her convoy, the Pennsylvania. The 
Pennsylvania worked United States 
stations up to 2,500 miles and commu- 
nication was established with Lyons, 
France, before the Pennsylvania was 
out of range with the United States. 

The Pennsylvania’s radio cabin was 
fitted with six receiving booths which 
were able to receive at eight different 
tunes simultaneously as follows: One 
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booth was on constant watch for the 
297 meter telephone signal and ap- 
other booth guarded the 450 meter 
vacuum tube transmitting set for com. 
munication with the Pennsylvania, 
Another operator on a separate receiy- 
ing set stood by on 4,000 meters, which 
is the standard arc calling tune; the 
fourth receiver guarded Lyons’ waye 
length of 15,500 meters and the fifth 
guarded Tuckerton’s tune, 9,200 me- 
ters. The sixth set was kept on con- 
stant watch to pick up signals from 
Annapolis or the Marconi New Bruns- 
wick station at 16,900 and 13,000 
meters respectively. Another operator 
with a distinct receiving set and an- 
tenna guarded 600 and 952 meters. 
The principal receiving station in the 





Suggestion for Prize Con- 
test, July Issue Wire- 
less Age 

We will pay the usual 
prizes of $10, $5 and $3, in 
addition to our regular 
space rates, to the three 
contributors who send us 
the best manuscripts on 
the following subject: 

“What are the relative 
merits of the regenerative 
vacuum tube receiver and 
the cascade vacuum tube 
amplifier for radio recep- 
tion at amateur wave 
length?” 











United States was that located at Otter 
Cliffs, Me., but other stations were also 
kept on watch for the reception of sig- 
nals. On the other side, the reception 
of signals was effected at Lyons, 
France. 

The radio equipment on the U. S. S. 
George Washington consisted of a low 
power spark transmitting set, a 16,900 
meter long wave receiving set, one 600 
meter spark receiving set, one short 
wave radio telephone transmitting and 
receiving set and one vacuum tube 4 
meter telegraph transmitting and re- 
ceiving set. 

The George Washington was able 
to take down messages transmitted 
from the Annapolis or New Brunswick 
station and at‘the same time keep an 
efficient watch on the wave length of 
600 meters, intercept commercial sig- 
nals, emergency signals or messages 
transmitted by radio telephone or vac- 
uum tube transmitters, simultaneously. 

The messages intended for the 
George ‘Washington were received 
principally on the Pennsylvania and re- 
layed to the George Washington by 
means of the wireless telephone and 
vacuum tube telegraph set, simultane- 
ously. 
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A Simple Method of Tuning the 


mateur Transmitter 


G INCE the declaration of peace 
seems a short time off and the 
whole tribe of amateurs are looking 
forward to the day when they will be 
able to revert to the peaceful pursuit 
of radio telegraphy, the following 
method of tuning the transmitting ap- 
paratus to the required wave of 200 
meters will, because of its simplicity, 
and because of the fact that no wave 
meter is required, appeal to many 
suburbarites and less wealthy experi- 
menters, who are unable to procure the 
use of a calibrated instrument: 

An exploring coil of optional di- 
mensions (six or eight turns of No. 
20 wire around a short cardboard tube 
having a diameter of 3 or 4 inches, is 
satisfactory ) is inserted in series with 
the secondary of the loose coupler of 
the ordinary short wave receiving cir- 
cuit. Using a minimum degree of 
coupling, the receiving apparatus is 
tuned to the signals of a station hav- 
ing a known 200 meter wave. When 
these adjustments have been made as 
accurately as possible, the loose 
coupler secondary is moved from in- 
ductive relationship with the primary, 
in order to avoid mutual inductance 
between the two, which would affect 
the accuracy of the readings. 

The complete secondary circuit of 


the receiving apparatus now forms a 
wave meter, permanently adjusted to 
a wave length of 200 meters, the tele- 
phones being employed to find reso- 
nance as in a standard wave meter. 
The transmitting apparatus may now 
be tuned by any one of the commonly 
used methods. Perhaps the most sat- 
isfactory method for our purpose is 
to excite the aerial by means of a small 
buzzer, connecting the buzzer contacts 
to aerial and ground respectively. The 
buzzer is set into operation, and the 
exploring coil of the wave meter is 
brought into juxtaposition with the 
secondary of the oscillation transform- 
er, so that the buzzer signals are 
barely audible. The inductance of the 
oscillation transformer is changed un- 
til maximum response is noted in the 
telephones. The transmitting set next 
is put into operation and, using a 
small value of coupling, the oscillation 
transformer primary inductance is 
changed until the aerial ammeter or 
pilot lamp shows a maximum reading. 
The critical value of coupling to be 
employed may be ascertained from the 
other fellow, who can inform you when 
your wave becomes too broad. 

Set. May. CHarLes MANLEY—Amer. 

Exped. Forces, France. 








Contest Winners for June 


The April subject for discussion was: “Which of the two following types of 
wireless transmitter do you consider to be the most practical for amateur use, 
namely: the panel type or the isolated instrument type?” Prizes have been award- 
ed to the writers of the following articles. 








First Prize—The Panel Transmitter Versus 
the Isolated Instrument Type 


T° my mind, the question as to 

whether the panel or isolated in- 
strument type of transmitter is the 
more practical is not difficult to an- 
swer. While it cannot be denied that 
the isolated instrument type has given 
good results and that some amateurs 
will continue to use it after the ban 
is lifted, yet there can be no argument 
against the superiority of the panel 
transmitter. 

A particular advantage of panel 
mounting is the reduction of the 
length of the leads in the oscillation 
circuits. This is a vital factor when 
we take into consideration that the 
maximum capacity of the condenser of 
the amateur transmitting circuit can 
not exceed .008 mfd.; for otherwise, 
the wave length of the closed oscilla- 
tion circuit will exceed the govern- 
ment restriction. In addition to the 
lead reduction advantage, the panel 
transmitter permits centralization of 


control. This is of especial importance 
when rapid changes in the circuits are 


to be made, such as changing the radi- ° 


ated wave length. Then, too, the panel 
set takes up less space and it presents 
a much better appearance. Any ama- 
teur will agree with the latter conclu- 
sion after once having seen some sta- 
tions in which the various instruments, 
such as the transformer, condenser 
and spark gap are scattered around 
the floor. Such haphazard installation 
is not only uncalled for, but it dis- 
plays ignorance on the part of the 
owner in regard to the fundamental 
requirements of an efficient station. 

It is often argued that the instru- 
ments of the isolated type of transmit- 
ter are more accessible for repair ; but 
to my way of thinking, if the panel 
type is properly designed it is just as 
accessible as any other type. 

I like particularly the transmitter 
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described by Mr. Zahorsky in the 
April issue of THE WIrELEss AGE, 
but I am inclined to believe that a 
neater set would result if the experi- 
menters would mount their apparatus 
behind the panel as is done in standard 
Marconi sets. While on this point, I 
would urge that amateurs study the 
good points of the Marconi panel 
transmitters described in “Practical 
Wireless Telegraphy.” 

The experimenter should realize 
that commercial companies have sifted 
this matter down to the last detail and 
their panel designs are undoubtedly 
the result of extended experience. 
Why not make good use of that ex- 
perience ? 

The writer once designed a trans- 
mitting set which consumed one- 
sixteenth kilowatt; the instruments, 
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comprising the complete set, were 
arranged on a table in as efficient a 
manner as was possible. Later, these 
instruments, were mounted on a panel 
and increased range of transmission 
was secured. This was undoubtedly 
due to the use of short connecting 
leads, particularly in the spark gap 
circuit. 

I do not think it advisable to sug- 
gest a particular design for an efficient 
panel set, for I believe it to be impos- 
sible to put forth suggestions that 
would be acceptable to all; besides 
which, the arrangement of the appa- 
ratus on the board would depend upon 
the type of transmitter used. As far 
as I am personally concerned, the 
panel set is the only type to which I 
would give serious consideration. 

N. W. Lockwoop, Pennsylvania, 


Second Prize—Panel Versus Isolated 
Instrument Type of Amateur Radio 
Transmitter 


UNLIKE radio receiving outfits, the 

hook-ups for transmitting outfits 
are limited, and are practically on a 
par, so far as the efficiency of the set 
is concerned. The amateur’s sending 
set generally consists of the following 
instruments: key, step-up transformer, 


mitting stations. To keep the wave 
length within the restrictions imposed 
by law, the shortest possible connec- 
tions should be used. Next in impor- 
tance is the insulation problem. Leak- 
age is the source of large losses, but 


it can easily be prevented. 
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Figure 1—Standard hook-up for amateur panel transmitting set 


condensers, spark-gap, oscillation 
transformer, and usually a hot-wire 
ammeter. There are but two schemes 
in general use (see figures 1 and 2) 
for connecting these instruments, and 
they are practically identical in regard 
to efficiency. 

The first factor for the amateur to 


Now for the particular advantages 
the panel type possesses over the is0- 
lated instrument type: It is not neces- 
sary or desirable to isolate the several 
instruments in order that different 
hook-ups may be tried, because they 
have all been tried, and the best ones 
appear in figures 1 and 2. It is a 
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before buying. ou are thereby in- 
sured against an unwise purchase. It 
is the Beacon Light to guide you right 
in the selection of your wireless ap- 
paratus. No bigger or better values 
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Figure 2—Another form of figure 1 


consider in the design of his trans- well known fact that it is a much 
mitter is to arrange and design the in- easier matter to make short connec- 
struments so that the radiated wave tions when the instruments are 
length will comply with the laws gov- mounted on a panel. Good insulation 


erning amateur or experimental trans- can be had in either method. I have 
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seen panel transmitting sets in which 
nearly all connecting wires, binding 
sts, etc., were imbedded in an in- 
sulating compound, making them 
weather and “fool” proof. With re- 
gard to the comparative ease of opera- 
tion of the two types, they are on a 
par, and depend entirely upon the 
forethought used in installation. 


EXPERIMENTERS’ WORLD 


Finally, I am sure the readers of 
THE WIRELEsS AGE will agree that, as 
a rule, the panel type amateur trans- 
mitter, although slightly more expen- 
sive, has a decided advantage in neat- 
ness and appearance as compared with 
the old fashioned, isolated instrument 
t ; 

vill L. W. Van Styck, Michigan. 


Third Prize—The Panel Transmitter 


en EUS transmitting sets may 
be divided into two general 
classes: The panel type, in which the 
instruments are arranged in a com- 
pact, systematic manner and the iso- 
lated instrument type, in which they 
are scattered about without regard to 
over-all efficiency. For the amateur 
who wishes to get the best results from 
his sending set, the panel type is by 
far the most desirable of the two. The 
efficiency of a transmitting set will be 
remarkably increased by panel mount- 
ing, principally because of the reduced 
length of the leads in the oscillating 
circuits. In addition, this construction 
provides better insulation. 

Arrangement of the instruments, 
one above the other, in logical order, 
permits short leads which need not 
cross each other and in the matter of 
insulation each separate instrument 
has its own rack, thus doing away 
with leakage or cross induction. Thus 
the panel transmitter affords a remedy 
for the two greatest defects of the iso- 
lated instrument type. 

A most important factor in operat- 
ing sending apparatus is the assurance 
of safety to both the operator and in- 
struments. The panel, because of the 
small floor space it requires, can be 
placed in a convenient position where 
it will not injure the receiving instru- 
ments. The only wires required to 
operate the panel at any distance are 
those leading to the key and to the 
totary gap switch. In this set, more- 
over, the apparatus, situated behind a 
protecting panel, is in no danger of 
being jarred, upset, broken, or put out 
of adjustment as may be the case when 
the apparatus is spread all over the 
toom. And not only are the instru- 
ments and their connecting wires re- 
moved from the operator’s very elbow, 
but further, all wires are mounted be- 
hind the panel, eliminating the danger 
of shock to any one while sending. 

Compactness, a valuable quality in 
any set, is a feature of the panel 
transmitter. The manner of arranging 
the instruments one over the other 
naturally makes a compact set. In- 
deed, a panel equipped with ordinary 
amateur apparatus can easily be 
mounted in a space, 4 feet by 3 feet 
by 2 feet. This compactness facili- 
tates quick adjustment and renders the 
set portable. In this feature, the panel 

a great advantage over the old 


type, in which the willy-nilly arrange- 
ment of the component parts makes 
adjustment difficult and quick moving 
impossible. 

While not important in respect to 
efficiency, an always outstanding fea- 
ture of a transmitting set is its appear- 
ance. In a panel transmitter the 
orderly arrangement of the apparatus 
gives a pleasing effect. In some types 
of panels all of the instruments are 
back of the panel itself, while in 
others, they are on the front. There are 
numerous models of each type, which 
have been described in previous issues 
of THe Wiretess AGE, all of which 
would give a station a distinctive ap- 
pearance. 


Now, as to the objections to the 
panel transmitter: Many amateurs 
have the idea that such a set is large, 
expensive and distinctly professional. 
Others think that it is difficult to op- 
erate. In the first place, a panel set is 
not big and cumbersome. I have never 
seen a diagram for a panel which was 
larger than 5 feet from floor to top, 
3 feet across the front and 3 feet from 
extreme back to front. In fact, one 
of such dimensions is unusually large. 
So, if the amateur can stand upright 
in his wireless room, he has more 
space than is needed to erect a panel. 
It would occupy, if of usual dimen- 
sions, about.6 square feet, that is, ap- 
proximately 3 by 2 feet, whereas the 
old type transmitter requires usually 
double or triple that amount of space. 


The apparatus used in a panel set 
is exactly the same as that of the ordi- 
nary amateur set. To change to a 
panel set, it is only necessary to trans- 
fer the instruments from their present 
isolated locations to the well-arranged 
shelves made for them in the panel. 
The only added expense is in making 
the panel, an easy task for any ama- 
teur handy with tools. This light cost 
is more than made up for by the ef- 
ficiency and pleasing appearance of the 
finished panel. 

Backed by the experience and opin- 
ions of some of the foremost authori- 
ties on wireless in this country, I 
strongly advise and in fact urge ama- 
teurs to discard the old method of iso- 
lated arrangement, and to place their 
apparatus in a vastly more practical 
form, i.e., build a panel transmitter. 


Harry Hempuity, New Jersey. 
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Pittsburgh Club Resumes 


A CAMPAIGN for membership has 

been instituted by the Pittsburgh 
Radio Club, an organization which 
was formed some time before the war. 
Regular meetings will be held at 
stated intervals, where the members 
can get together and discuss the vari- 
ous problems in which they are inter- 
ested, arrange relay systems, tests of 
equipment and other activities. Inter- 
esting talks will be scheduled on such 


subjects as‘the construction of some. 


particularly efficient piece of appa- 
ratus, wave-lengths and tuning, de- 
scription and explanation of any new 
and interesting radio apparatus, wire- 
less legislation and amateur experi- 
ences in the service during the war. 
Another and very important func- 
tion of this club will be that of teach- 
ing the International Morse (Conti- 
nental) Code to all those who are not 
now as proficient as they would like 


to be. Burton Williams, president of 
the club, was in the Signal Corps, U. S. 
A., and ‘later was Government in- 
structor at the schdol for training radio 
operators installed in the Carnegie In- 
stitute of Technology. 

It is proposed to install complete 
sending and receiving equipment in 
the club rooms for the benefit of all 
the members, the present plan being to 
use two aerials; one long one for re- 
ceiving, and a 200 meter aerial for 
sending. The equipment will also in- 
clude an omnigraph and buzzer prac- 
tice sets for code practice. It is further 
proposed to subscribe for the leading 
wireless magazines and endeavor to 
have a library section. 

Invitations to seek membership are 
issued to all.amateurs. C. E. Urban, 
26 Watson Boulevard, N. S., Pitts- 
burgh, Pa., is secretary of the club. 


Regarding Restrictions on Amateur Stations 


HE radio stations of the United 

States may be classified into three 
types, namely ; commercial (including 
ship and shore stations), government 
and amateur stations. The first two 
types are essential to the nation for 
commercial and military reasons. The 
amateur stations are extremely useful 
to the country largely on account of 
their educational influence on the 
future wireless operator. 

In the early days, because of the 
comparatively small number of radio 
stations in operation, the matter of 
interference was a negligible factor, 
but with the rapid increase of stations 
during the last ten years, interference 
has become such an important problem 
as to require regulation. As all radio 
men are aware, the authority to regu- 
late the wave lengths and power em- 
ployed has been delegated to the De- 
partment of Commerce. 

In my opinion, the only way to elim- 
inate interference is to classify sta- 
tions according to their importance 
and have them operate in a region of 


defined wave lengths. The amateur 
has been allotted any wave length up 
to 200 meters and in exceptional cases 
wave lengths in excess of this figure. 
The principal objection to some ama- 
teur stations is, that they are not care- 
fully constructed and properly tuned 
and as a. consequence they | radiate 
what is termed a “broad wave.” This, 
of course, is in violation of the wire- 
less statutes and creates a great deal 
of unnecessary interference. In some 
cases the emission of a broad wave is 
due to the use of the direct aerial con- 
nection, that is, the spark gap is placed 
in series with the antenna. If the 
authorities would compel the use of 
coupled circuits, this difficulty would 
be largely eliminated. In fact, in the 
writer’s opinion, if regulations were 
enacted restricting the use of broad 
waves, the actual wave length used 
by the amateur, particularly in certain 
localities, would make little difference. 

I would suggest that amateur trans- 
mitting stations be divided into two 
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classes. In the first class we would 
place such stations as would do purely 
local transmission ; and in the second 
class, those who intend to transmit 
over great distances. I would urge 
that the amateurs in the first class be 
permitted to operate in 150 meters and 
those in the second class on wave 
lengths up to 250 meters. If this 
policy was adopted, the local amateurs 
would not interfere with those doing 
long distance work. Furthermore, 
those in the first class might be al- 
lowed to operate their apparatus with- 
out obtaining a license provided they 
will conform to the regulations con- 
cerning wave length, power, etc.; but 
those entered in the second class 
should be required to pass an exami- 
nation covering their proficiency in the 
telegraph code, technical knowledge, 
etc. 


EXPERIMENTERS’ WORLD 


Amateurs in the first class would be 
limited to spark coil transmitters or al- 
ternating transmitters of equivalent 
low power. Those in the second class 
should be allowed to use power in- 
puts up to 1 kw. Amateur stations 
in the vicinity of commercial or naval 
stations should be limited to the same 
power input as in the past. 

It is the moral duty of every ama- 
teur wireless operator to do everything 
in his power to prevent interference 
with commercial or government sta- 
tions and there is no reason why he 
should not take a*similar attitude to- 
ward amateur stations. The experi- 
menter also should be educated to 
make use of variable power inputs and 
to use no more power than is neces- 
sary to cover a given distance. 

J. C. Morris, Jr.—Lowisiana, 


Vibration as a Basis of Invention 


THE person who would give to the 
world some great invention must 
not deceive himself into thinking that 
he can do it by creative processes. It 
is not our function to create. It is our 
province only to adapt the laws and 
forces already in existence to our 
needs. The process is really a relative 
rather than a creative one. The laws 
and forces are here. It is our work 
to relate ourselves to them. One can- 
not build a machine that will do any- 
thing. He can ohly construct a mechan- 
ism through which the already exist- 
ing laws of nature can operate. 

Another mistake apt to be made by 
the amateur, and one which will lead 
him farther away from instead of 
nearer to success, is the entertainment 
of the notion that a wonderful mechan- 
ism must necessarily be complex. The 
wonderful thing about nature, after 
all, is its simplicity. The mechanism 
which is to establish a point of contact 
between us and a force of nature must 
be as simple in its principle as the 
force itself. 

The notable thing about almost any 
of our great inventions is the simplicity 
of their design and operative principle. 
After observing the action of any of 
them one.is quite apt to turn away and 
inwardly remark that he could have 
done the same thing himself if he had 
only thought of it. Of course, the 
chief approach to any notable achieve- 
ment is the matter of thinking of it. 
Most of us do not think of these things, 
and the reason is often the fact that we 
are looking for something complex 
when the real principle is very simple. 

The problem of the would-be in- 
ventor or discoverer, then, is not one 
of adding something to the universe as 
it stands. His work is to ponder the 
forces that have long operated and the 
laws by which they have operated, and 
then relate his work to some one of 
them. One of the chief of these, and 


one upon which some of our notable in- 
ventions have been based, is the uni- 
versal fact of vibration. ; 

The first great inventions which are 
based upon the vibration theory were 
made long before any of us were born 
and each of us has been given a free 
sample of both. One is named the eye, 
while the other is known as the ear. So 
far as that is concerned the work of the 
actual nerves at the surface of the 
skin is based upon the same principle. 

The other day in a medical labora- 
tory I was examining a dissection of 
the human head made with a view to 
showing the nerves in their relation to 
the spinal trunk and to the brain. The 
brain had been removed down to where 
its base rests upon the spinal stem. I 
was not so much interested in the 
countless fibers running off from the 
entire length of the spinal cord nearly 
so much as the two sets of nerves which 
have to do with seeing and hearing. 
Off from the spinal stem, just below 
the base of the brain, two large nerves 
ran forward to the eyes, and two other 
large ones ran aside to the ears. These 
were the optic and the auditory nerves, 
respectively. 

These are the means which the Rul- 
ing Genius of the universe has estab- 
lished by which the person may main- 
tain his contact with the , outward 
world. One of these sets takes up 
vibrations and reports them in terms 
of light. The other takes vibrations 
and reports them in terms of sound. 
The two sets look almost precisely 
alike. The means by which they are 
made to distinguish vibrations into 
these two different forms of interpre- 
tation remains a mystery, unless it be 
that they are made sensitive only to 
given lengths and types of waves. 

The eye was the first camera, and 
the inventor of the photographic pro- 
cess necessarily had to base his work 
on precisely the same principle. A 
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sensitive surface had to be provided; a 
means had to be established whereby it 
might receive and be affected by ether 
vibrations of given lengths; then the 
result, which in the case of the eye is 
so temporary, had to be chemically 
fixed and thereby rendered permanent. 
The phonographic process is related 
to the vibration theory of sound just 
as the photographic process is based 
upon the wave theory of light. A 
phonographic record is simply the 
photograph of a sound. A surface had 
to be provided which was capable 
of receiving the record of the vibra- 
tions which make a given sound. The 
means had to be provided by which 
they could be permanently recorded 
there. Then a mechanism capable of 
reproducing them made the phono- 
graph complete. The same effect was 
produced upon the ear as would have 
been produced by the original vibra- 
tions themselves. Thereby the thing 
which is fleeting and temporary to the 
ear was rendered more or less perma- 
nent. These two inventions proved 
once and for all the truth of the 
theories on which they were based. 

Telegraphy and telephony, both or- 
dinary and wireless, are likewise based 
upon phases of the vibration principle. 
Each in its day has been revolutionary. 
We, are, however, only upon the thres- 
hold of achievement in these vibratory 
means of communication. Each is 
simple, when once achieved, because 
each is based on ordinary and every- 
day laws of nature. Those who are 
improving upon the processes already 
established are not those who are try- 
ing to find different paths. They are 
those who are seeking a closer ac- 
quaintance with natural laws as they 
are, and who are seeking better ways 
of relating ourselves to those laws. 
We cannot alter natural forces. We 
can only improve upon their use. 

There is a great field for scientific 
and inventive progress of an intensive 
nature. As we move forward in the 
effort to gain a little firmer hold upon 
natural processes we find ourselves 
able to throw away today equipment 
which was very necessary yesterday. 
First, we could carry communication 
farther and better with metal media be- 
tween the communicating points. Now 
we do it equally well without the ar- 
tificial media. 

A few years ago a scientist an- 
nounced that he could accumulate, con- 
centrate, and unloose a vibratory force 
sufficient to wreck the planet on which 
we live. Should anyone want to do 
such a thing, and should the rest of 
the world be willing, there is little 
doubt that such a thing would be pos- 
sible. There is probably no limit to 
the harm that could be done by 
harnessing up the ever-present vibra- 
tions to an evil end. Neither is there 
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“WIRELESS WORLD,” $2.75 per annum for 


America. Single Copies, 25c Post Paid 
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NAME PLATES, BRASS SIGNS, 
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VERTISING NOVELTIES. 





TELEGRAPHY 


Both wire and wireless, and Station Agency, tone 
thoroughly and quickly, BIG WAGES NOW P. 4 
Some of our recent graduates procuring $138.00 per 
month tostart. Great opportunities for advancement. Our 
school the oldest and est—annua! enrollment 600 students. 
Endorsed by rai! way, telegraph, wireless and governmentoffi- 
cials. Expenses low—chance to earn part. Catalog tree. Write. 


DODGE’S INSTITUTE, 10th St., Valparaiso, Ind. 








A new wireless magazine that 
should interest you 


‘ Sea, Land 
and Air” 


Published by The Wireless 
Press, Sydney, N.S. W. 


Controlled by Amalgamated 
Wireless (Australasia) Ltd. 


H ERE you have a new monthly 
journal, published in Austra- 
lia for radio men everywhere. 

Its 72 pages of interesting text, 
illustrations and diagrams present 
the very latest developments in 
wireless work. 

Ali Australasian matters relating 
to Radio Telephony, Radio Teleg- 
raphy, Mercantile Marine, Navy 
and Aviation are described and il- 
lustrated fully—right up to the 
minute. 

Technical subjects are described 
in simplest terms. 


Price, $3.00 per year 
25 cents per copy 
For sale by 


WIRELESS PRESS, Inc. 
233 Broadway New York 
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any limit to the good they can be made 
to do when intelligently turned to 
worthy purposes. 

Probably the statement of the scien- 
tist mentioned above was, after all, 
only a part of the truth. Someone has 
said that one cannot move his finger 
without displacing the elements of the 
universe all the way to the farthest 
star. Vibration is not only here but 
everywhere. It carries light to us from 
so far that years are required for the 
journey. It is not inconceivable that 
it might be made to do the same with 
sound. 

Certainly it could be made to do the 
same with ideas if two conditions could 
be fulfilled. First, there would have 
to be living and intelligent beings else- 
where in the universe. Second, there 
would have to be a common code or 
basis of interpretation between our- 
selves and them. About the first we 
do not know. As to the second, no one 
yet sees how to accomplish such a 
thing. Archimedes could have moved 
the world with a lever if he had only 
had a place to stand, but of course he 
did not have it, so the possibility was 
spoiled. The principle of the lever, 
however, held just as good as though 
the impossible condition could have 
been fulfilled. Likewise, the law of 
vibrations would permit of a system of 
wireless out into the reaches of space. 
The difficulty is not with the law. 

Nature probably holds some pro- 
vision for our every want. We need 
only to establish the means by which 
she can deliver her gifts to us. The 
universe thrills with life and action. 
Out of its heart-throbs we shall be 
able to gather many a blessing. 

CLARENCE E. FLlyNN—ZJndiana. 


Queries Answered 


Answers will be given in this department to 
questions of subscribers, covering the full range 
of wireless subjects, but only those which relate 
to the technical phases of the art and which are 
of general ‘interest to readers ill be published 
here. The subscriber’s name and address must be 
given in all letters and only one side of the pa 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 

Positively no Questions Answered by Mail. 


E. B. N., Dallas, Texas: 

The use of closed coil or frame aerials 
is perfectly feasible in amateur radio re- 
ception, if an efficient amplifier is provided 
to bring the signals up to audibility. 
Frames 4 to 5 feet square can be employed 
for transatlantic reception with multi-s 
amplifiers. The natural wave length of the 
closed circuit loop should be somewhat near 
to the wave length to be received. For 
amateur reception a coil 7 to 9 feet square 
wound with three turns of wire spaced 
inch will give very good results, but the 
plane of the coil must point in the direction 
of the transmitting station, Twenty or 
thirty turns of wire, spaced % inch, wound 
around the same frame will give good re- 
sults on the longer wave lengths. For 
amateur reception, the coils are preferably 
mounted on the.roof of the building and 
constructed so that it may be rotated 
through an arc of 180 degrees by some me- 


Brandes Wireless 
Headsets 


Score 100% in 
CLEARNESS LIGHTNESS SERVICE 





Sharp, clear, readable signals 
are assured by 
“BRANDES MATCHED TONE” 


We achieve this by carefully match- 
ing the tone of both receivers in each 
set. 

This eliminates all confusion to the 
ear due to unmatched harmonics. 


Three Types, $6, $10, $14 


Sold under money back guarantee 
Send 4c. for Catalogue W 


Cc. BRANDES, Inc. 


Wireless Receiver Specialists 
Room 818 32 Union Sq., New York 


LOUD CLEAR SIGNALS!! 


AT ALL TIMES 





with the 
JONES 
PATENTED 
CRYSTAL 

DETECTOR 


Through its remarkable flexibility, the 
most sensitive spot in the Crystal, is instantly 
found and held. The Jones 

presents six ‘erent 0! 
the Crystal to the’ action of the Needle 
without removal of the from the 
Holder. um is thus ob- 
tained, by being constantly on a live 
The Jones Detector, is now being used by 
both ship radio operators and amateurs 
alike, which is a guarantee of its value and 
effectiveness. It is made of solid 
throughout, with double binding Posts, and 
non- ing Slate Base. Dollars net, 
Postp . Or through your nearest Dealer. 
We also carry a line of Standard, up-to- 
date, Wireless material, an 
essential to the requirements of the Pro- 

ve Amateur, who 
This includes, switch Lae 
secondary switches 


an , vb 
poste, polished hard rubber in sheets, for 
ront of sets, rubber knobs, potenti 
rheostats, volt meters and many other things. 














inches in diameter, 75 cents ) potasté, 
for condensed illustrated p list 


The JONES RADIO COMPANY 
Makers of the JONES PATENTED CRYSTAL DETECTOR 
384 Monroe Street, Brooklyn, N, ¥. 
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$15,000.00 


COMPLETE WIRELESS OUTFIT 
FOR SALE 





GENERAL DESCRIPTION 


15 KVA Motor Generator set. tor is 440 volt, 120 cycle, 4000 R P M 
type, built to stand heavy ov@loads for indefinite lengths of time. 
enerator same specifications. Set is No. 3 phase, complete with all 
controls, starters, meters, etc. 


Three transformers, Dischar er of Rotary Type, condenser, etc. 
Induction transformer of sufficient size to be used on any wave length 
up to 2000 meters with a 650 foot antennae. 


Capacity of apparatus without extending :— 
800 miles at day. 
2800 miles at night. 

Installed at a cost of over $15,000.00. 











The equipment comprising this outfit was the very highest type that could be bought; 
it is complete—ready to erect and operate without the purchase of other apparatus. 
Was in daily use when ordered sealed for the duration of the war. The outfit has 
a completely overhauled and is guaranteed to be in first class operating condi- 
ion. 


For further information, price, etc., address 


Box No. 15, Care of The Wireless Age 











Sie eee TRANSFORMER CORES!! 


RVA Annealed sheet iron (24 gauge or 
Line of Radio Apparatus larger) cut to order 50 cents per 
pound. Two inch widths 40 cents 
per pound. Smaller gauges additional. 


Inquire 


J. DONALD VANDERCOOK 
Associate — Institute of Radio Engineers Toledo Radio Specialties Co. 


LOMBARD 2 2 ILLINOIS Box 343 C. S. Toledo, Ohio 


Send three-cent stamp for circular. 
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YOUR OPPORTUNITY 


Canceled Government Contracts 


We have secured a uantity of Small Motors, Generators and Charging Outfits. 
This material is new, s iin original cases and carries the full factory qurantes. 


This is Your Opportunity to buy new, guaranteed 
Electrical Apparatus of Standard Manufacture 


L/a ptsi308 


Charging ALL MOTORS COMPLETE AS CUT 


fits 
F 110 volt, A. C., 60 
See 1 / H.P. "29 
1G, 














So anperes $48.50 cycle,single phase 
150 wate, ovale, $68.50 1750 R. P. M. 
: : WASHING MACHINE MOTOR 


150 bye 15 _ $68.50 - Suitable for oper: 
pags gr $94.50 ==] 80 





Grinders, Bottle 
All outfits complete with switch- ashers, 
board as cut shown. bes accne 











WRITE FOR CATALOGUE. BARGAINS IN MOTORS AND GENERATORS. SPECIAL QUANTITY PRICES 


vom POLYPHASE MOTORS ic ‘Yom REPULSION MOTORS i322 
“ares Terres NEW MOTORS 525332 Ta3e7- 
MANUFACTURERS’ DISTRIBUTER 


CHAS. H. JOHNSTON - WestEnd - PITTSBURGH, PA. 
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chanical contrivance within the station, A 
four-stage resistance coupled amplifier con- 
structed in accordance with the description 
in the April issue of THe Wiretess Acg, 
or in accordance with the several circuits ° 
shown in the recently revised text book 
“Vacuum Tubes in Wireless Communica- 
tion,” will permit reception of short wave 
lengths over considerable distances. The 
directional characteristics of these frames 
permit a considerable amount of interfer- 
ence to be eliminated. Such an aerial, in 
fact, constitutes a direction finder and will 
indicate the general direction of an advanc- 
ing wireless telegraph wave. 


{; A., San Juan, Porto Rico: 

erhaps you misunderstood the reply to 
the query in the September, 1917, issue of 
Tue Wrretess Ace. Loading coils should 
be connected in both primary and secondary 
circuits of the long wave receiving tuner 
mentioned in that query. Unless multi- 
layered primary and secondary coils are 
used the tuner would be too clumsy to be 
manipulated conveniently. 

The inductance required in the secondary 
circuit of a receiving tuner for a given 
wave length can be readily calculated by 
Nagaoka’s - formula, shape factor curves 
for which are given in the text book “Prac- 
tical Wireless Telegraphy.” To determine 
the required value of inductance you must 
first decide on the maximum shunt capacity 
to be used across the secondary circuit. 
Then use the following formula: 

x? 


3552 x C 

where C = capacitv of the condenser in 
microfarads, 4 = wave length in meters 
and L = inductance in centimeters. The 
dimensions of a coil to satisfy the in- 
ductance’ found by the above formula may 
be determined from Nagaoka’s formula in 
“Practical Wireless Telegraphy” or 
Lorenz’s formuia in “How to Conduct a 
Radio Club.” : 

In regard to the condenser of one micro- 
farad capacity: You will find it less ex- 
pensive to purchase one of this capacity 
than to construct it. Doubling the area of 
the surface of the condenser will double 
its capacity, provided the dielectric re- 
mains the same. Any electrical supply 
house can probably furnish you with one 
of these condensers. 

Galvanized iron wire will function as a re- 
ceiving antenna, but copper wire is better. 
Platinum wire can be obtained from any 
electrical supply house. 

Regarding the dimensions of the buzzer 
coil for exciting the secondary circuit of 
the receiving tuner: If you desire to em- 
ploy an aperiodic excitation circuit, a dozen 
turns of annunciator wire wound on a 
spool 2 inches in diameter, will be sufficient 
to set the detector circuit into excitation. 

of * * 


J. P. S., Buffalo, N. Y.: 

If your first inquiry in reference to the 
best amateur antenna refers to wireless 
transmission at amateur wave lengths, the 
flat top ‘portion should not be more than 
120 feet in length; otherwise, the funda- 
mental wave length will exceed 200 meters. 
A “T” aerial of the same dimensions as the 
“L” type will have a lower fundamental 
wave length. To change from an “L” to 
a “T” aerial often proves a very convenient 
means. of reducing the fundamental wave 
length below 200 meters. : 

In reply to your second query, regarding 
the relation between the power of a trans- 
mitter and the radiated wave length: You 
should know that many variable factors 
enter the case. A high power transmitter 
necessarily radiates at long wave lengths 
on account of the large condenser required 
to absorb the output of the high voltage 
transformer. 
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In reply to the third query: When a 
wireless transmitter radiates waves of high 
decrement it radiates a wave of such char- 
acteristics that it will set into excitation re- 
ceiving sets which are not sharply tuned to 
the radiated wave. . : 

The Weagant static eliminator is feasible 
for amateur working but requires rather 
large aerials. Each loop should be about 
390 feet long and the plane of the antennae 
should preferably point in the direction of 
the transmitting station. 


ee @ 


_W., New York City: 

Jou are quite right in assuming that an 
undamped wave receiving set which em- 
ploys the heterodyne principle radiates elec- 
tromagnetic waves. If one of your amateur 
friends possesses a similar set there is no 
reason why you cannot establish wireless 
telephone communication over one-quarter 
mile, as you suggest. In fact, the writer, 
with an 8,000 meter set adjusted for un- 
damped reception has communicated tele- 

onically with another amateur station ad- 
justed to the same wave length over a dis- 
tance of 134 miles. You would obtain far 
better results with the circuit' you have 
shown by connecting the microphone in 
some part of the grid circuit. course 
you cannot expect to obtain maximum effi- 
ciency in undamped wave transmission with 
a receiving set because of the resistance 
of the tuning coils. 

In the matter of wireless telephony, your 
attention is directed to the last chapter of 
the newly revised edition of “Vacuum 
Tubes in Wireless Communication.” (Com- 
plete details of oscillating tube wireless 
telephone transmitters that will prove high- 
ly satisfactory for amateur communication 
are given. Also note the article by M. W. 
terns in this issue of THe Wrretess Ace. 

It is practical-to connect several oscillat- 
ing bulbs in parallel. Good results will be 
obtained with bulbs of identical operating 
characteristics. 

The presence of a ground antenna within 
40 feet of your receiving antenna will ef- 
fect the latter’s resonating qualities and 
change its wave length. Whether or not it 
will weaken the signal in the receiving an- 
tenna is a matter governed by many vari- 
able factors and the facts can best be de- 
termined by experiment. 

The matter of amplification in vacuum 
tube circuits is an elusive measurement, 
from the amateur’s standpoint. Just how 
much a set will amplify depends upon a 
number of conditions which have to. be 
taken into consideration. One thing you 
will observe in a cascade amplifier is, that 
its amplifying qualities are most discern- 
ible in the reception of weak signals. 
Strong signals will. not be much louder 
than with a single bulb. ° 


* * * 


H. H., Atlantic City, N. J.: 
_ In view of the local conditions surround- 
ig your station, it is believed that an an- 
tenna built in accordance with the sketch 
you have sent in is the best possible design. 
t is often very difficult to remove the in- 
duction from arc light circuits and trolley 
wires. One method of getting rid of this 
interference is to erect a single wire aerial 
H or 40 feet high in close inductive relation 
to the power wires and couple this circuit 
inductively to the secondary circuit of the 
receiving transformer. By this means, the 
the interfering currents in the receiving 
antenna can sometimes be brought into 
Nearly opposite phase with those induced 
in the special antenna, resulting in almost 
complete annullment. The diagram you 
show for a receiving set is correct. Special 
advice on this matter is not necessary. THE 

TRELESs Ace has published many dia- 
Stams applicable to amateur work. 
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upon request. 


A New Bulletin of 


EXPERIMENTAL 
RADIO APPARATUS 


That embodies the most modern prin- 
ciples of radio engineering and design, 
backed by the reliability of twelve 
years’ experience in the manufacture 
of Radio Instruments, will be matled 





137 Main Street 








Clapp-Eastham Company 


Cambridge, Mass. 























RADIO APPARATUS 
of Acknowledged Superiority 


We herewith announce our intention of again 
entering the experimental field with high grade 
equipment and intend to keep the prices within 


Type 93 Undamped Wave Set 


the reach of all. 
We have improved 
greatly on our 
standard instru- 
ments and will de- 
velop new ones 
from time to time. 
We will make prompt 
shipment of any appa- 
ratus listed in our cata- 
logue. 

NOTE—10* advance 
over all catalogue prices. 
Cabinet sets built to 
your own specifications. 
Just send us a sketch 
and state as near as pos- 
sible what you desire. 
Our prices will interest 
you. Send stamps for 
catalogue. 


The Radio Apparatus Co. 
POTTSTOWN, PENNA. 
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WIRELESS BY MAIL 


- > e 
In America’s Largest Radio School 
New plan of profit sharing by which every student taking course is guaranteed saving of ten per cent. of 
cost of tuition and an estimated saving of 50 per cent. or more. 


Positions as operators pay $110 per month and living expenses. Inspectors receive $1,200 to $3,500 
per year. 


Qualify in 16 weeks or less for government first grade commercial license. Large staff government 
licensed instructors, first grade and extra first grade. Wireless practice set and text books free. Full 
commercial wireless course with free post-graduate course of one month in our Washington school to 
successful students. Very easy terms. 


Write today for handsomely illustrated catalogue and particulars of profit sharing plan. 


SERVICE RADIO SCHOOL 


Dept. L., 902 Pennsylvania Avenue Washington, D. C. 


Free advice to amateurs regarding construction of apparatus on receipt of 3 cents postage addressed to 
our Construction and Equipment Department. 
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thin 24 hoowe.” Cotehanes C3 PREEce rome TEACH YOURSELF 


tri = veo Automatic Transmitter, THE 
THE NEWMAN-STERN CO., Cleveland, O. OMNIGRAPH. messages, 
just as an expert operator would. ‘anal 0% Connon 4 styles. 
OMNIGRAPH MFG. CO., 839-C. Cortlandt St., New 
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New Undamped Wave Coupler No. 749 
Wireless Supplies Special Introductory Price, $18.00 


and Apparatus Our new coupler No. 749 is 32” long, 9” 


wide, and 10” high, over all, and on an 
Ww 1 terial a average-sized oe. — to a a 
@ supply materials and ap- meters. is coupler, used wi 

paratus for experimenters and CIRCUIT. will, bring ge 
amateurs. See us for Batteries, from domestic and foreign Are Sta- 

ons surprisingly iou an clear, 
Switches, Binding Posts, Con- Note the difference in size of our 
densers, Magnet Wire, Head Tel- No, 748 and No. 749. 


Uzz: We claim to be the original in- 
ephones, B mee Keys, ete. ventors of a SYSTEM or CIRCUIT 
Prices right. Quick service. be for the reception of the undamped 


° ° waves without the use of Loading 
American Electro Technical Coils or Oscillating Coils, as they 
A lian Co are sometimes called; as with our SYSTEM or CIRCUI 
pp ce le caly two indnotiveiy Coupled, Delis are i necessar ry. om 
supplied w each coupler. Tice 4 n ‘or descrip- 
235 Fulton Street New York tive matter. 


F. B. CHAMBERS & CO. 2046 Arch Street, Philadelphia, Pa. 














‘NACL’ m SET 


: BUZZER 


Practice now, so you can get your license and start sending as 
soon as the restrictions are removed. The knob is the right 
height to give the correc. wrist movement when practicing. 


MAKES A GOOD TEST BUZZER AND FLASHLIGHT 


Price $5.50 Postpaid 
L. B. SALE = :: DEDHAM, MASS. 
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MATHEMATICS 


FOR THE PRACTICAL MAN by GEORGE HOWE, M. E. 


A Common Sense Treatment oe quickly and [oo all the elements of Algebra, 
Geometry, Trigonometry, Coordinate Geometry and Calculus. 
Cloth. 5x7% Inches. e Diagrams. Price $1.25. Postage 7c. 

This book assumes no mathematical knowledge beyond arithmetic on your part. With this 
knowledge of plain arithmetic as a basis, the author “begins at the beginning,” and takes you, 
step by step, in a simple and easily understood way, to a full knowledge of the principles and 
operations of higher mathematics. There are 206 problems for you to experiment with and then 
you can verify your results with the answers printed in the back of the book. The book is worth 
more than $1.25, if it shows you how to solve your problems accurately. 

WIRELESS PRESS, Inc., 233 Broadway, New York. 








Supplies—Apparatus 


Knebd (illustrated above) 14x % 
Hole through center for mounting, Post paid 20c 
Bases.—Fine black composition base suit- 
able for detector, fixed condenser, etc. 
The bottom has a cavity 3”x 1%" x %” 
Over all dimensions 44%” x 2”x %”. Two 
holes for binding 
ts and two for 
fastening down 
to table. Post- 
paid ........ 30c 
Knob 11/16 x 21/32 
With 8/32 brass threaded bushing, 




















Post paid 20c 
Contact points, switch levers, 
variable condensers, etc. 


Bakelite panels, about 
ind Black XX $4.00 


INTERNATIONAL RADIO 
TELEGRAPH COMPANY 


Black XX 8.00 
9¥x19x3/16 Black XX hr} 
19x19x3/16 Black XX 6 


A. H.:CORWIN & CO. 

































924 Kinney Building Newark, N. J. SUCCESSORS TO 
NATIONAL ELECTRIC SIGNALING CO. 
¥ A Big $1.50 Wireless Book MANUFACTURERS OF 
for 50 Cents RADIO TELEGRAPH & TELEPHONE APPARATUS 
Eight hundred pages fully illustrated with TRANSFORMERS FOR ANY P URPOSES 
charts, diagrams, illustrations. Chapters on 
Useful Formulae, Equations, Technical Terms, COMPRESSED AIR CONDENSERS 
Useful Data and Code Signals are valuable SPECIAL ELECTRICAL APPARATUS 
for reference purposes. The large wireless 
me a tm and operator. GENERAL OFFICE & FACTORY EXECUTIVE OFFICE ° 
e Year Boo of \ ireless Telegraphy and 326 BROADWAY FARMERS BANK BUILDING 
Telephony 1915, originally published to sell NEW YORK CITY PITTSBURGH, PA. 
_ for $1.50 a volume, will be sent postpaid as 
i tong as they last for 50 cents a copy. 
' WIRELESS PRESS, Inc., 233 B’dway, New York 
‘ 
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25 Elm Street, New York City 


Day Telephone, Barclay 7610—Night Telephone, Barclay 7612 















Masterly improvements in the art have 
been mad® during the past few years. The 
perfection of Weagant’s apparatus for the 
elimination of static interference removes 
the last obstacle to World-Wide Wireless 
Communication. 


Hundreds of trained Wireless Experts will 
be required to carry out the details of the 
Proposed Intercontinental Radio Service. 
Numerous expert operators, inspectors, in- 
stallers and engineers will constitute the 
staff at the various stations, 


Where do you stand in the present-day 
expansion of Wireless Telegraphy? 


The American Merchant Marine and En- 
larged Navy will require thousands of wire- 
less telegraph and telephone operators. 


Motor Boats, Pleasure Yachts and other 
small types of water craft will make use of 
the Wireless Telephone, which has been 
highly perfected. 


Isolated Cities of Central and South Amer- 
ica which have no means of telegraphic com- 


munication will be linked together with low 
power wireless stations and with higher 
power stations for communication with other 
countries. 

Postal Aircraft will require radio appa- 
ratus for communication with principal cities 
situated along the proposed routes. 


Join now and take advantage 


of the opportunities placed 
before you. 


AMERICA’S FOREMOST SCHOOL 


FOR INSTRUCTION IN 


WIRELESS TELEGRAPHY 


Day and Evening Classes throughout the year. 





Remember we have more than 6,000 
graduates to our credit. 


Branch School: New Call Building, New Montgomery St., San Francisco, Cal. 


A 


ddress all inquiries to Director of Instruction 
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BATTERIES “VE { et : 
manuractureD|  oXIO€ HBatteries 
THIS COMPANY | have earned their right to first consideration for Wireless 

ARE USED Service and Emergency Lighting. In this and other fields 
by Large Central Light-| where the application of storage battery power is an im- 


ing and Power Com-} portant factor, they have proved their ability to give in- 


panies. : 
By ‘Telephone and Tele | St@nt and adequate power, and long life. 


graph Companies and Thirty years of storage battery building experience is 
for Wireless. built into “Exide” Battery. That experience isan assur- 
For Mine Locomotives,} ance of consistent and dependable storage battery per- 


Battery Street Cars,| formance to the “ ’”” user. 
Railway Signals, Etc. Exide 


For Hlectrical Vehicles} "TARE ELECTRIC STORAGE BATTERY CO. 


and Industrial Trucks. The oldest and largest manufacturer of Storage Batteries in the country. 
For Automobile Start- 1888 - PHILADELPHIA - 1919 


ing and Lighting. New York Chicago Cleveland _Rochest Minneapolis Washington Denver 
Bost St. Louis Atlanta Pittsburgh Kansas City Detroit San Francisco Toronto 





























THE BAN IS OFF FOR RECEIVING 


Our Jove Detector is the “Best ever.” . . ... . . . Price $1.44 


Our tuning coils and condensers will satisfy the most exacting. 


Bunnel Goods are Always Reliable. 


Send for our No. 28 Catalog, just out. 


J H. BUNNELL & CO., 32 Park Place, New York 








THE FIRST COMPLETE TEXT BOOK 


PRACTICAL AVIATION 


Including 


CONSTRUCTION ann OPERATION 
By J. ANDREW WHITE 


A text book for intensive study by men preparing to become skilled 


mechanicians and aviators, containing all the knowledge of fundamentals 
required prior to elementary and advanced flying. 

ach subject is presented by illustration and described completely 
for the reader without turning the page. 


A broad treatment of subjects never before contained in ponenes aeronautic 
text books is included, comprising operation and care of aviation engines, recon- 
naissance, map reading, signaling and co-operation with military bodies, radio 
and its uses, meteorology and night flying. se 

I—The Theory d Princip] f wich a First Flights, Turning and Landing 
—The an ciples o: it. _ 8, an nding. 
Il—Elements of ‘Airplane Design. XIIi—Night Flying, Cross-Country 
il]—Flight Stability and Control. h Reading. 

ae po bars — and Strains. ot roba oo fer th 

/—Rigg e jane. —Meteorology for the Airman. 
VI—Fundamentals of Motive Power. XV—Aerial Gunnery, Combat and Air 
VII—Pistons, Valves and Carburetors. Tactics. 

VIlI—Ignition, Cooling and Lubrication XVI—Observation, Reconnaissance and 


of zines, xvu ine 3 Spotting. 
Cy ee eeeiats Operation and  Deanitions of aviation terms with their 
X—Instruments and Equipment for French equivalents and phonetic pro 
+ Flight. nunciation. 
“Am impressed with ite evcellent arrangement, plates and general subject 
matter covered.”’—Major General Kenly, Director of Military Aeronautics. 
pe J parery fe Dee 7° ewe F .d : We of aviation.’”—John D. Ryan, 
or , 2 est. Secretary o ar. 
Designed “A valued addition fo my i "Brig. General Saltemon. ne 
@ very complete book on av 1 —, 
articularl Director W. C. Potter, Bureau of Aircraft Production. 
p y “We would heartily recommend it for use in schools where flying train 
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Continuous communication 
between points five thou- 
sand miles or more apart quaque WF 
was not possible until the Antofogasta 
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was discovered. 
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Motor Generator Sets 


for 


Wireless Telegraphy 


and 


Wireless Telephony 


Embodying the quality. standards of a manufacturer 
whose reputation is indissolubly associated with the de- 


velopment of electrical science. 


"Rape woe® 


These instruments are characterized by the precision of design and 
dependability of construction traditional with the. C-W’ trademark. 
Available for a wide variety of special purposes including submarine, 
land stations, ships, portable hand operated stations, aeroplanes, dirig- 
ibles, train signaling, etc. Complete information will be gladly sup- 
plied at the branch office nearest you. 
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